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resulted in rapid and complete epithelialization. 
No tissue maceration occurred in FURACIN-treated 
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Peptic Ulceration in Childhood 


WILLIAM L. CRAVER, M.D., and FRANK GLENN, M.D., New York 


Certain disease entities and conditions 
commonly encountered among adults may 
also be found in the very young. Generally 
youth seems to resist them, but once estab- 
lished they tend to persist and increase in 
extent. Peptic ulcer is prevalent among 
adults in this country. Readily recognized, 
it is well treated, so that it is estimated that 
850 of patients properly diagnosed are 
managed satisfactorily by medical treatment 
and less than 15 require surgical therapy. 
By comparison, peptic ulcer is considered 
very rare in children. Because of its seem- 
ing infrequency, it is seldom mentioned in 
the differential diagnosis of gastrointestinal 
disease in the very young. During a review 
of the cases of adult patients with peptic 
ulcer, we became impressed with how often 
the history of the disease extended back 
into. early childhood. Abdominal pain and 
other symptoms compatible at least with 
ulcer have been common among those who 
have been the most difficult to manage by 
either medical or surgical therapy. Al- 
though we are undecided concerning the 
significance of this observation, it has stim- 
ulated us to review our experience with 
children in whom peptic ulcer has been 
demonstrated in an attempt to determine 
what their subsequent course has been. If 
the appearance of a peptic ulcer in early 
life is an indication of a severe ulcer 
diathesis, then it is important to seek out 
such patients for study and treatment. 


Submitted for publication June 23, 1958. 


From the Department of Surgery, the New York 
Hospital-Cornell Medical Center (21). 
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Occasional articles on peptic ulceration 
in adults mention the fact that some adults 
with gastric or duodenal ulcerations are 
able to recall symptoms dating back to 
childhood. Proctor! examined the records 
of 1000 patients with gastric ulcers and 
1000 with duodenal ulcers. Sixteen of the 
former and twenty-six of the latter recalled 
symptoms when they were children. It is 
rare to find a report which approaches the 
problem from the opposite direction. Fol- 
lowing the clinical course of children with 
peptic ulcers for several years, and even 
into adult life, will surely add to our under- 
standing of this disease process. 

At the New York Hospital-Cornell Medi- 
cal Center, a patient who developed ulcer 
symptoms at the age of 12 was followed 
until he reached the age of 31. Over a 
25-year period, 1932-1957, nine other chil- 
dren with peptic ulceration were observed 
in the New York Hospital, and these were 
followed for shorter periods, ranging from 
one year three months to eight years. In 
addition, another child with duodenal ulcer 
died in infancy. 

In addition to the 11 patients with pri- 
mary peptic ulceration, 6 children developed 
an ulcer in association with some other 
serious disease or while receiving steroid 
therapy. These cases are not included in 
the present report. 


Incidence 
The incidence of 11 cases of primary 
peptic ulceration in children in approxi- 


833 


y 
3 
SS ? 
= 
| 
| 
4 
: 
re 


ured oul ¢ 
ured JO 
BULITUIOA [RUOISRIOO— 


JOO [BULBIVUT JO) “AA 
“aN ul 


tesunoo ond 


TN 
TY 


y sg 

sea 


"Our g | 
14 


ured 
ured pay 

ued 
ured 
ured onasesidy 

‘oul | ured 


18 


Adeud 


wnuepond SUNIWIOA 


1991) 


oul 6 
ow Z “44 
“4A 


oul a 


Sas ON 


stsousniq] 


| 
be 
4 
i 
| 
| | | 


PEPTIC ULCERATION IN CHILDHOOD 


mately 480,000 total hospital admissions ts 
consonant with that reported by others.'* 
Approximately 1750) operative procedures 
for peptic ulceration have been performed 
on the pavilion service of the New York 
Hospital from 1932 to 1957. During this 
25-year period two young patients, one 17 
10!', old, 


operated on for duodenal ulcers. The rest 


years old and one years were 


of the 11 children had a medical regimen. 


Classification 
Primary peptic ulcerations children 
may be classified by age and symptomatol- 
ogy ** (Table). 
el. Neonatal. 
nized that children in the neonatal period 


It has long been recog- 


(0-14 days) may have sudden, acute, ful- 
without 
The 


bleeding or perforation or both. There are 


minating symptoms recognizable 


premonitory signs. majority have 
no cases of this type in the present series. 
B. Infantile 


days to 1 year) there often are premonitory 


In the infantile period (15 


signs, such as refusal of feeding, vomiting, 


or abdominal pain. The majority have 


bleeding or perforation, but persistent pylor- 


Ospasm Or cicatricial pyloric stenosis 1s 


occasionally seen. . Many are septic and 


marasmic. Because of their poor general 
condition, few of these patients are operated 
on. In some the symptoms subside, and 
health returns. 

Case | 
York 


diagnosis 


One of the patients treated at the New 
Hospital was 6 weeks old at the time of 
Three days before admission vomiting 
began and persisted. He had eaten well until this 
time but then lost weight steadily. After admission 


watery diarrhea began. After initial improvement, 


a septic course began and soon led to death, At 
autopsy a punched-out ulcer, 5 mm. in diameter, 
was demonstrated in the duodenum just beyond the 
pylorus. Microscopically the ulcer extended almost 


through the bowel wall, and the marg:ns were 


infiltrated with inflammatory cells. There was mild 


congestion of the jejunal mucosa, but intestinal 
cultures were negative, for pathogens 


C. Early Childhood. 


hood group (one to nine years of age ) only 


In the early child- 


occasional cases are recognized. The symp- 
toms are more chronic and include vague 
gastrointestinal complaints, failure to gain 


Craver—Glenn 


weight, and abdominal pain. Hemorrhage, 


perforation, or stenosis occurs less Tre 


quently. In the present series one patient 


is in this age group. 
>? 


Cask 2.—This girl was 2 years 9 mont! 


s ok 


the time of diagnosis. One month earlier she 


begun to vomit after meals. This became increas 


ingly frequent. On admission marked peristalty 


movements could be traced from the left to the 


right side of the upper abdomen. Roentgenograms 


dilated 


canal or prepyloric ulcer 


demonstrated a stomach and a_ pyloric 


Free hydre xchlorie acid 
secretion She 


improved with medical therapy and was discharged 


was present in the fasting gastric 
During the next four ycars she had three additional 
episodes of partial pyloric obstruction. Her subse 
quent course is not known 


D. Late Childhood 
childhe 


which approaches 


Patients in the late 
have disease 
that 
Symptoms may be present intermittently or 
The 


remaining nine patients of the series belong 


group process 


found adults. 


continuously for months or years. 
in this group. They vary in age at diagnosis 
101, 


Hematemesis or 


from months. 


years to 16 years 9 
rectal bleeding preceded 
nine. The other 


One child had 


had pain since the age of one year (Case >). 


admission in six of the 


three had abdominal pain. 


The duration of symptoms ranged from | 
month to 10 years, with a mean of 3 years 
8 months. Seven of the patients in this 
group were boys and two girls. This is in 
keeping with the known preponderance of 
peptic ulceration in males of all ages. ven 
in the newborn, males outnumber females, 
but not strikingly so. Bird * found the ratio 
of males to females to be approximately 
1.5:1 in a group of 243 cases. 

The 


graphically in all patients. In two, discussed 


diagnosis was established radio- 
below, operation confirmed the diagnosis. 
All the ulcers in the late childhood group 
Duodenal 


were located in the duodenum. 


ulcers are several times commoner than 
gastric ulcers in children.?” 

Gastric analysis was performed in five 
patients. In each, free hydrochloric acid 
was present in the fasting specimen and a 
rise occurred after histamine stimulation. 

Two in the late childhood category had 
definitive operative treatment for primary 


835 


at 
at 
at 


The 


history is of interest because the patient was 


duodenal ulceration. following case 
followed until 31 years of age. 
Case 3 


pains and vomiting when 12 years old 


This boy developed upper abdominal 
\n appen- 
dectomy was done, but symptoms persisted inter- 
mittently. Three years later hematemesis occurred 


and roentgenograms showed a duodenal ulcer. 
Hematemesis recurred at 16, and he was admitted. 
Conservative measures again improved his condi- 
tion, but one year later he was readmitted with 
pyloric obstruction. A subtotal gastric resection 
was done, and a small ulcer on the posterior wall 
He 
did well and remained asymptomatic during Army 
After 


epigastric 


of the first part of the duodenum was found. 


service discharge, three years postopera- 


tively, pains and vomiting developed. 


A marginal ulcer was demonstrated at another 


hospital. A transthoracic vagotomy was performed 
at age 21. He is now 31 years old, and during 
this 10-year period he has remained free of symp- 
toms, leading a full, normal life, and currently 
weighing 200 Ib. 


The second operative case has been fol- 


lowed for a shorter period. 
Case 4. 
meals 


This boy developed epigastric pains 
10% old. A 


ulcer was shown radiographically. He improved on 


before when years duodenal 
a medical regimen but continued to have occasional 


symptoms for three years. Nausea, hematemesis, 
and bloody bowel movements preceded his admis- 
sion. Bleeding ceased after transfusions. An active 
At operation the 
ulcer was found in the anterior duodenal wall. A 
He 
been followed for two years fivé months (to age 
161%), 

The 


medically. 


ulcer was again demonstrated. 


pyloroplasty and vagotomy were done. has 


and he has been asymptomatic. 


remaining seven patients were treated 
Three have been symptom-free in the 
follow-up period; three have had occasional ab- 


dominal pain or vomiting, and one had an episode 


of rectal bleeding during his five-year follow-up. 


Comment 
Only three of the children with peptic 
ulceration have remained asymptomatic dur- 
ing their period of observation. Seven 


had 


symptoms, which have been partially con- 


others have recurring or persistent 


trolled by medical management. Two of 
these required operative treatment for re- 
lief of symptoms. One child was treated 
by pyloroplasty and vagotomy. Another 


underwent transthoracic vagotomy three 


years after a subtotal gastric resection. 
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A, M. A. ARCHIVES OF SURGERY 
Some of the patients. managed medically 
may eventually need operative treatment. 
Only long-term follow-up study will eluci- 
date this. Extended follow-up reports of 
children with peptic ulceration are rare in 
the literature. We are unaware of any re- 
ports in which children have been followed 
into adulthood. The 16-year study of the 
boy who had a gastric resection ( Table; 
Case 3) is, therefore, unique. 
Beal ® 


shown that the recurrence rate in the young 


Johnson, Sleisenger, and have 
adult who is subjected to operation for duo- 
denal ulcer is higher than that usually asso- 
ciated with these operations. 
the child. 


siderations suggest that the ulcer diathesis 


Perhaps the 
same holds true in These con- 
may be severer in children who develop 
peptic ulceration. However, to confirm this 
assumption, additional children will have 
to be followed into adult life. 


Summary 

Eleven cases of primary peptic ulceration 
in children are presented. Six of the chil- 
dren had episodes of gastrointestinal hem- 
orrhage. Two patients were operated on, 
and one was followed for 16 years. 

Additional long-term follow-up studies of 
children with peptic ulceration are desirable 
to determine whether the ulcer diathesis is 
indeed severer in the young patients. 

New York Hospital, 525 E. 68th St. (21). 
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Favorable Postgastrectomy Results in Billroth I 


Patients with a Small Stoma 


J. J. McCAUGHAN Jr., M.D., and RALPH F. BOWERS, M.D., Memphis 


The authors report a clinical experiment conducted over a course of six years presenting 
evidence that favors the small, but not too small, stoma, and shows that better results are 
thereby accomplished. We therefore do not need to use the Billroth I operation 


The Billroth Il type of gastric resection 
has been largely accepted by surgeons for 
its ability to prevent peptic ulcer recurrence 
if definitive operation is required. The re- 
currence rate is the lowest for all proce- 
dures, and the mortality and immediate 
morbidity rates are comparable. However, 
the late postgastrectomy findings of weight 
loss, diarrhea, and the dumping syndrome 
with accompanying weakness are believed 
to be more numerous than those with other 
procedures, notably gastroenterostomy and 
the Billroth I procedure. These disagree- 
able sequelae have urged surgeons to find 
a better operative procedure.’'? It is ap- 
parent that if the postgastrectomy symp- 
toms could be prevented or 
the Billroth II 


should be the best available operation as 


materially 
lessened, then procedure 
we know gastric surgery for ulcer today. 

When one studies the postoperative Bill- 
roth II patients, the idea immediately ap- 
pears that the symptoms must be due to loss 
of the pyloric sphincter and stomach, which 
is usually associated with rapid emptying 
of the stomach. This sudden flow of food 
and fluid into the jejunum, then, must be 
slowed if the symptoms are to be bettered. 
Obviously, stomach loss must be had if a 
form of resection is employed. 


Present Study 
To test the validity of this concept, we 
set up a clinical experiment in which delib- 
Submitted for publication June 3, 1958. 
From the General Surgical Service, Veterans’ 
Administration Medical Teaching Group, Kennedy 
Hospital (15). 


erate formation of a small stoma was ac- 
complished in the Billroth II operation. The 
purpose of the small size of the stoma was 
an attempt to slow the gastric emptying. 
Roughly, 1.5 to 2.5 cm. has been the selected 
size of the small stoma, although this can- 
not be accurately measured. In this study, 
a stoma of 2.5 to 6 cm., or larger, is recog- 
nized as large. We have been able to meas- 
ure some large stomata of the Polya type of 
gastrectomy and have found the anastomosis 
The small 
stoma is measured by one finger by some 


to be 4+ to 6 em. in diameter. 


operators, or a finger tip and a half by 
others, and this measures roughly 1.5 cm. 
Admittedly, this method is not scientifically 
but the the finger and 
thumb to measure gastrointestinal anasto- 


accurate, use of 
moses is a part of a surgeon’s trade; the 
method is employed daily and can be con- 
sidered worthy of consideration. It is 
enough to the experienced surgeon, we be- 
lieve, to state whether the stoma is small 
(1.5 cm., more or less) or large (3 to 8 
cm.) and that these observations are accu- 
rate enough to be meaningful. 

This study compares the postgastrectomy 
results in 100 patients with small stomata 
and those in 100 patients with large stomata. 
We narrowed the gastrojejunal stoma to a 
diameter of 1.5 to 2.5 cm., hoping to achieve 
partial obstruction in 100 Billroth II gas- 
trectomies to test this theory. For a control 
group, 100 identical gastrectomies, except 
for the large stomata (measuring 4 to 8 cm. 
in diameter), were used. Approximately 
659 of the stomach was removed, and the 
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Taste 1—Data on Small- and Large-Stoma 
Patients 


Average 
Average Follow- Vagotomy, No. 
Group Age, Yr. Up, Mo. % Patients 
Small stoma 46.3 31.9 52 100 
Control 43.5 40.5 44 100 


jejunum was placed either anti- or isoperi- 
staltically. All anastomoses were retrocolic, 
and vagotomies were included in young 
patients or patients with high gastric acidity. 
The two series of. experiments were per- 
formed concurrently during a period of six 
years. Both series represent consecutive 
cases in which personal follow-up inter- 
views were obtained. In all, 114 small-stoma 
gastrectomies were performed, but 14 were 
lost in follow-up studies. The two groups 
appear similar, as noted in Table 1. 

For the sake of clarity, we refer to all 
unpleasant symptoms which are generally 
recognized as being the result of the resec- 
tion procedure as “postgastrectomy symp- 
toms,” referred to above. .The so-called 
abnormal afferent-loop filling’ was ex- 
ceedingly rare in our postoperative study of 
nearly 700 gastrectomized patients. 

Many surgeons have noticed a reduced 
incidence of the postgastrectomy syndrome 
in patients who have a small stoma between 
the stomach and the jejunum.'*?3 Sawyer *4 
has recommended reduction of the size of 
the gastrojejunostomy stoma to 1'. finger- 
breadths in patients with a severe dumping 
syndrome. Some authors emphasize the 
importance of a valve action at the gastro- 
jejunostomy stoma to lessen proximal-loop 
filling and postgastrectomy discomfort.?**" 
It should be noted that these valvular sto- 
mata are usually associated with a small 
stoma because the lesser-curvature portion 
of the gastric pouch is inverted for the 
valve. Of special interest is a report by 
Porter ** of 118 gastrectomies, Billroth I] 
type, in which he employed a stoma meas- 
uring 2.5 cm. in diameter to avoid the 
dumping syndrome. The stoma was made 
small enough to produce purposely a partial 
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obstruction of the stoma and thereby cause 
a slow gastric emptying that could be defi- 
nitely measured by postoperative roentgen 
studies of the stomach. After the usual 
Polya variety of gastrectomy, gastric emp- 
tying usually takes place within a period of 
20 minutes, using the gastric fluid level as 
an index,** but with the small stoma the 
Huid level.in the stomach did not disappear 
for an average of 57 minutes. Porter * 
reports a reduction in the incidence and 
severity of the dumping syndrome in’ the 
small-stoma cases. Goligher reports fail 
ure to avoid the dumping syndrome in six 
cases with small stomata, but roentgen stud 
ies of the stomach revealed rapid emptying. 
Other authors disagree with Porter,"* and 
Kennedy “* states that the jejunal lumen 
controls the emptying. This is probably 
true only if the gastrojejunal stoma is 
larger than the jejunum and is not true in 
the reverse case, as can clearly be. shown in 
the roentgenograms (Figure, Bo and C). 
Some authors ‘consider the partial stomal 
obstruction as undesirable.2* 

The favorable results reported following 
the Billroth | gastrectomy may be due to 
the fact that the gastroduodenal stoma is 
of necessity small because of the small cali- 
ber of the duodenum when an end-to-end 
anastomosis is performed? 

Stomal Obstruction.—During the post 
operative period the small-stoma  gastrec- 
tomy patients were observed for stomal 
obstruction. Before discharge from the 
hospital, barium visualization of the stom- 
ach was carried out, and stomal obstruction 
could be accurately assessed. The desired 
amount of stomal obstruction would usually 
appear as a large, globular gastric pouch 
with a fluid level and a small stream of 
barium m the gastrojejunal stoma ( igure, 
B and C). A four-hour visualization of the 
stomach would usually show some retained 
barium. 

According to these criteria, 69 patients 


showed definite evidence of stomal obstruc- 


tion, as follows: 
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FAVORABLE POSTGASTRECTOMY RESULTS 


Jarium roentgen studies of stomach following subtotal gastrectomies. 4, patient with large 
stoma (control group) and rapid gastric emptying. B, C, and D, patients with small stomata 
and moderate, severe, and almost total stomal obstructions, respectively. 
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2.—Postcibal Symptomatology 


Mild 
No Atypical Dumping 
Symp- Symp- — — — No. 
Group toms toms Mild Mod. Severe Patients 
Small stoma 53 31 10 3 3 100 
Control 28 40 18 10 4 100 


In 59 patients moderate obstruction was 
demonstrated (Figure, B), and in 7 severe 
obstruction (Figure, C), which required 
gastric decompression and lengthened hos- 
pitalization, was shown. Three patients had 
so nearly total obstruction by the deliberate- 
ly formed small stoma (Figure, ))) that 
reoperation and enlargement of the stoma 
were required. The results in two of these 
patients are excellent, but the third patient 
showed no improvement. 

Thirty-one patients showed no definite 
evidence of stomal obstruction during the 


postoperative period (Figure, 4). 


Results 


Follow-up studies by personal interview 
revealed that the postgastrectomy syndrome 
was reduced approximately by one-half in 
the small-stoma group as compared with 
the control group (Table 2). Weight loss 
was reduced from an average of 9.83 Ib., 
in the control group, to 3.84 lb., in the 
which 


seemed to be the commonest and severest 


small-stoma group. Weakness, 
complaint of the control group, was de- 
cidedly better in the small-stoma group. 
Interestingly, diarrhea was approximately 
equal in the 


(Table 3). 


frequency in two groups 


TABLE 3.—Incidence of Weakness and Diarrhea in S 


Weakness 


Severe 


Group None 


Mild 


Small 81 16 3 
68 ll 21 


81 15 4 
82 16 2 


A, 


M. A. ARCHIVES OF SURGERY: 


Comment 


Subtle distinction in postcibal symptoma- 
tology in the two groups did not seem fea- 
sible in this If there was doubt 
about the presence of postgastrectomy symp- 


series. 


toms, we used the oral glucose intake test 
(250 ce. of 50% dextrose by mouth), which 
proved to be very practical and produced 
the proper symptoms if the patient had 
really experienced the postgastrectomy syn- 
drome.** It was often difficult to separate 
psychosomatic symptoms from the actual 
ones, but the glucose test was quite helpful 
in these instances. 

However, we are convinced that a small 
number of patients experienced the dump- 
ing syndrome even when stomal obstruction 
was present. It is well known that certain 
persons can so well adjust themselves by 
diet and fluid intake that the postgastrec- 
tomy symptoms are greatly minimized, even 
to the point where it is difficult to know 
that the symptoms are significant. 

In this study, the main difficulty was the 
technical aspect of making the partially 
obstructing gastrojejunal stoma. At the end 
of the operation, the surgeon often could 
not predict the degree of stomal obstruction 
that would follow. The best results were 
from that would just 
admit one small finger, but since there was 
no way to measure the size accurately upon 


obtained stomata 


completion of the anastomosis, the experi- 
ence and judgment of the surgeons were 
quite important. The three cases in which 
the stomata were too small and the obstruc- 
tion had to be released by a second opera- 
tion occurred early in our experience, and 
we have obtained confidence in the proce- 
dure and do not expect this to recur in the 
future. 


Diarrhea Average 
No. 
Mild Severe Change Patients 


3.84 Ib. (loss) 100 
9.83 Ib. (loss) 100 
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I[VORABLE POSTGASTRECTOM) 


The late hypoglycemia syndrome, proxi 
mal-loop filling, and jejunal dilatation were 
less troublesome in the small-stoma group. 

postgastrectomy patient with a 
marked dumping syndrome and a_ large 
stoma was reoperated upon and the stoma 
narrowed to one-finger size. On follow-up 
isit, five months later, the patient ex- 
pressed himself as delighted. There was no 
evidence of the dumping syndrome or of 
iny other postgastrectomy symptoms. He 
had gained 1014 lb. in weight. There is 
no weakness, and he partakes heavily of 
the foods and fluids known to produce the 


dumping syndrome prior to this revision, 


Summary 


The postgastrectomy symptoms following 
the Billroth II gastrectomy are a serious 
problem, 

The etiology of the postgastrectomy syn- 
drome is closely related to rapid gastric 
emptying, 

Creation of a partially obstructing small 
gastrojejunal stoma appeared to be a prac 
tical method of avoiding rapid gastric emp- 


tying following Billroth Il gastrectomy in 


it least 75 of patients receiving the small 
stoma, 


Follow-up studies were performed on 
100 small-stoma and 100 large-stoma pa 
tients receiving Billroth II gastrectomies. 

These studies reveal a definite reduction 
in the postgastrectomy syndrome the 
small-stoma as compared with the large 


stoma group. 


Surgical Service, Veterans’ Administration Med 
ical Teaching Group, Kennedy Hospital (15). 


REFERENCES 


1. Zollinger, R. M., and Ellison, E. H.: Nutrition 
\fter Gastric Operations, J. A. M. A. 154:811-814 
(March 6) 1954. 

2. Edwards, L. W., and Herrington, J. L., Jr.: 
Efficacy of 40 Per Cent Gastrectomy Combined 
with Vagotomy for Duodenal Ulcer, Surgery 41: 
346-348 (Feb.) 1957. 

3. Bohmansson, G.: Prophylaxis and Therapy in 


Late Postgastrectomy Complications, Acta med 


scandinav., Supp. 246, pp. 37-45, 1950 


VecCaughan—Bowers 


RESULTS 


4. Welch, J., 
trectomy in the 
J. Surg 


5. Ross, F 


and Chesky, V. E.: Subtotal Gas 
Treatment of 


94 :920-925 


Peptic leer, \m 
( Dee ) 1957 
P.. and Meadow E. C 


ot Peptic Ulceration by Extensive Partial Gastrec 


Treatment 


Preliminary Re 


1952 


Gastroduodenostomy 
Surgery 32:426-434 (Aug.) 

6. Crile, G., Jr.; Jones, T. E., and Davis, JT. B 
Surgical Duodenal Ulcer: Compari 
son of Results With and Without Vagotomy, Ann 
130 231-37 (July) 1949 

7. Fisher, J. A.; Taylor, W., and Cannon, J. A 


The Dumping Syndrome: 


tomy with 


port, 
Treatment of 


Sure 


Correlations Between Its 

Production 
& Obst 
8. Harvey, H. D.: 
\fter Partial with 
jeyunostomy for Duodenal Ulcer, Surg. Gynec. & 
Obst. 105 (Nov.) 1957 


9 Harrison, R. C.: 


Experimental and Clinical Incidence, 
100-559-565 (May) 1955 
The 


Gastrectomy 


Surg. Gynec 
Nutritional Status of 
Patients Gastro 
559 564 
Physiological Considerations 
in Gastric Surgery, Canad. J. Surg. 1:107-115 
(Jan ) 1958 

10 Rosenberg, D., 


Subtotal Gastrectomy (Billroth II) in Treatment 


and de Camargo \ lanna, | 


of Gastroduodenal Ulcer, Rev 
96 (Aug.) 1957; 


(Jan. 25) 1958. 


paulista med. 51:91 
abstracted, J. A. M. A. 166:411 
11. Wangensteen, O. H.: A Critique of Opera 
tions tor Peptic Ulcer, Postgrad. Med. 23 :466-483 
( May ) 1958. 
12. Poth, E. J., in 
E. R.; El Geziri, M. F 


Woodward, 
; Schapiro, H., and Plzak, 
L. F.: The Effect of Gastroenterostomy on the 
Gastrin Mechanism, A. M. A. Arch. Sure. 74: 
694-702 (May ) 1957, pp. 698-699 


discussion on 


13. Jordan, G. L., Jr.: Afferent Loop Syndrome, 
Surgery 38:1027-1035 (Dec.) 1955. 
14 Abbott, W. E 


Technical 


Krieger, H., and Levey, S 
Which 
Minimize the Postgastrectomy Abnormalities, pre 
sented 


Surgical Factors Enhance or 
at the meeting of the American Surgical 
Association, New York, April 17, 1958, to be 
published. 

15. Myers, W. H., and Friedell, M. T.: A New 
Technique for Gastrojejunostomy with the Billroth 
If Operation, Surg. Gynec. & Obst. 106:239-241 
(Feb.) 1958. 

16. Custer, M. D., Jr.; Butt, H. R., and Waugh, 
J. M.: The So-Called “Dumping Syndrome” A fter 
Subtotal Gastrectomy: Clinical Study, Ann. Surg. 
123 :410-418 (March) 1946. 

17. Waugh, J. Me M., in discussion on Wood- 
ward, E. R.; El Geziri, M. F.; Schapiro, H., and 
Plzak, L. F.: The Effect of Gastroenterostomy on 
the Gastrin Mechanism, A. M. A. Arch. Surg. 74: 
694-702 (May) 1957, pp. 699-700 
F., and Bowers, W. F.: 
vations Based on 245 Consecutive Gastrectomies for 
Duodenal Ulcer Disease at Brooke Army Hospital: 


18. Schirmer, J. Obser- 


S41 


* 


Comparison of 2 Groups of Billroth I] Gastrec- 
tomies, A. M. A. Arch. Surg. 74:447-458 ( March) 
1957 

19. Demmer, F.: Pathogenesis and Prophylaxis 
of the Peptic Jejunal Ulcer, Klin. Med. 10:234, 
1955; Internat. Abst. Surg. 102:157 (Feb.) 1956, 
in Surg. Gynec. & Obst., Feb., 1956 

20. Watson, A. B.: Partial Gastrectomy for 
Simple Ulcer: Review of End-Results of 132 Cases, 
with Criticism of Polya Operation, Brit. J. Surg 
34 353-306 (April) 1947 

21. De Vernejoul, R.; Henry, E., and Devin, 
R.: The Sequelae of Gastrectomy tor Ulcer: Study 
Based on 3000 Patients Operated upon, with a 
Late Survey of 953, Semaine hop. Paris, Ann. chir 
32:699, 1956; Internat. Abstr. Sure. 104:457-458 
(May) 1957, in Surg. Gynec. & Obst., May, 1957. 

22. Woodward, E., in discussion on’ Hinshaw and 
others.” 

23. Zollinger, R. M., and Williams, R. D.: 
Considerations in Surgical Treatment for Duodenal 
Ulcer, J. A. M. A. 160:367-373 (Feb. 4) 1956. 

24. Sawyer, K. C., and Spencer, J. R.: Manage- 
ment of 3 Stomal Complications Following Sub- 
total Gastrectomy, A.M.A. Arch. Surg. 68: 
500-506 (April) 1954 

25. McClure, R. D., and Fallis, L. S.: Partial 
Gastrectomy for Peptic Ulcer: Review of 74 Op- 
erations, Surgery 8:575-586 (Oct.) 1940. 

26. Lake, N. C Aftermath of Gastrectomy, 
Brit. M. J. 1:285-288 (Feb. 14) 1948 

27. Maingot, R.: Surgical Treatment of Chronic 
Gastric and Duodenal Ulcer, Post-Grad. M. J. 21: 
211-226 (July) 1945. 

28. Ogilvie, H.: Gastrectomy: A Human Experi- 
ment, Lancet 2:377-379 (Sept. 13) 1947. 

29. O'Neill, T.: The Dumping Syndrome: An 
Operation for Its Prevention, .Brit. M. J. 2:15-18 
(July 1) 1950. 

30. Walton, J.; Marshall, C. J., and Evans, H.: 
Discussion on Treatment of Duodenal Ulcer, Proc 
Roy. Soc. Med. 38:91-96 (Dec.) 1944 

31. Mimpriss, T. W., and Birt, St. J. M. C 
Results of Partial Gastrectomy for Peptic Ulcer, 
M. J. 2:1095-1099 (Dec 1948 


Brit 25) 


WV. A. ARCHIVES OF 


SURGER) 


32. Barnes, C. G Hypoglycemia Following 
Partial Gastrectomy: Report of 3 Cases, Lancet 
36-539 (Oct. 11) 1947, 

3. Porter, H. W., and Claman, Z. B.: Pre 
liminary Report on the Advantages of a Small 
Stoma in Partial Gastrectomy for Ulcer, Am 
Surg. 120:417-428 (April) 1949, 

34, Strauss, A. A., and others: Physiological and 
Clinical Study of Patients After Subtotal Gastre 
tomy, Am. J. Digest. Dis. 4:32-37 (March) 1937 

35. Goligher, J. C., and Riley, T. R.: Incidence 


and Mechanism of Early Dumping Syndrome A fter 


2 


Gastrectomy) Clinical and Radiological Study, 
Lancet 1:630-636 (March 29) 1952 

36. Kennedy, C. S.; Reynolds, R. P., and Cantor, 
M. O.: “Dumping Syndrome” Following Anterior 
Gastro-Jeyunostomy Follow Up Study of 75 
Partial Gastric Resections, J. Michigan M. 
46 1153-1156 (Oct.) 1947 

37. Ingelfinger, F. Medical Progress Late 
Effects of Total and Subtotal Gastrectomy, New 
England J. Med. 231 :321-327 (Aug. 31) 1944 

38. Schmidt, E. R., and Melick, D. W.: Subtotal 
Gastrectomy, Arch. Surg. 50:223-228 (May) 1945 

39, Ravdin, I. S.: Factors Involved in Retarda 
tion of Gastric Emptying \fter Gastric Operations, 
Pennsylvania M. J. 41:695-700 (May) 1938 

40. Ferguson, L. K.: The Dumping Syndrome 
A Review of the Pathologic Physiology of Dump 
ing, S. Clin. North America 35 :1693-1702 (Dec. ) 
1955 
41. Woodward, R.; Desser, P. L., and 
Gasster, M.: Surgical Treatment of Postgastrec 
tomy Dumping Syndrome, West. J. Surg. 63 :567 
573 (Sept.) 1955. 

42, Hinshaw, D. B.: Stafford, C. E.. and 
Joergenson, J Surgical Treatment of the 
“Dumping Syndrome”: An Elevation by Changes 
in Plasma Volume, Peripheral Blood Flow and 
Electroencephalographic Patterns, Am. J. Surg 
94 :242-250 ( Aug.) 1957. 

43 Machella, 4, E.: 
Aspects of Peptic Ulcer: Mechanism of Post 


Symposium on Some 


Gastrectomy Dumping Syndrome, Gastroenterology 
14 :237-255 (Feb.) 1950 


| 
842 


Hemorrhage 


Introduction 

This report considers only those patients 
who were operated upon as emergencies be 
cause of severe upper gastrointestinal bleed- 
ing. The case series was accumulated in the 
years 1950 through 1957, at a large Army 
hospital and includes active-duty military 
personnel and their dependents, retired mili- 
tary personnel, and Veterans’ Administra- 
tion Not the 


many patients whose bleeding ceased with 


beneficiaries. included are 
conservative treatment or those persons who 
were operated upon electively after a bleed- 
ing episode. 

Since management of this type of bleed 
ing problem varies in different centers, the 
approach employed at this hospital is de 
scribed, in addition to the indications for 
surgical intervention, details of the surgical 
procedures employed, and the results ob- 
tained by surgery. 


Combined Medical-Surgical Approach 
to Upper Gastrointestinal Bleeding 


combined medical-surgical evaluation 
of this type of bleeding has been advocated, 
practiced, and reported previously.'*> At 
this center such a program has been in effect 
for several years, although several changes 
in chiefs of Surgery and Gastroenterology 
have occurred by routine reassignment. As 
a result all patients operated upon were 
subjected to surgery only after consideration 
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Emergency Surgery for Severe Upper Gastrointestinal 


An Analysis of Sixty-Four Cases 


MAJOR WALTER E. SWITZER (MC) and COL. WILLIAM W. NICHOL (MC), U. S. Army 


by, and common consent of, these services 
Such unanimity of opinion between services 
is by no means automatic and is most usually 
achieved only after considerable observation 
and discussion of the particular case in 
that 
evaluation and decision are more apt to serve 


question. We believe, however, such 
the best interests of this group of patients 
than a unilateral opinion of either of the 
services alone. 

The plan of treatment may, for the pur 
pose ot this discussion, be divided into three 
phases: resuscitative, diagnostic, and thera 
peutic. In actual practice, these phases blend 
The 


resuscitative phase begins when the patient 


to form an uninterrupted program. 


is admitted to an emergency ward, staffed 
and equipped to handle this type of patient. 
Senior members of the Surgery and Gastro 
enterology Services are notified; the patient 


is examined, and a history taken and blood 


specimens drawn for typing and cross 
matching, and for hemogram and_ blood 


chemistry if indicated. At the same time, 
intravenous infusions of appropriate fluid 
are started in with 


two or more locations 


large-bore needles, nasogastric suction is 
instituted, an indwelling catheter placed, and 
urine obtained for analy sis. A bedside chart 
is established to provide a current record 
of vital signs, fluid therapy, and medications 
given. 

The diagnostic phase begins when the 
stabilized 
sufficiently to permit lavage of the stomach 


patient’s clinical condition has 


with ice water through a F. 30 Ewald tube. 


followed immediately by esophagoscopy and 
While the still 


gastroscopy." stomach is 
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relatively free of blood, an emergency upper 
gastrointestinal series is obtained, along 
with a chest x-ray. If the patient’s bleeding 
ceases, a medical program begins the thera- 
peutic phase and consists of appropriate 
medications, diet, further diagnostic 
If the patient continues to bleed, 


and 
studies. 
surgical treatment is considered, and, if 
employed, duodenal ulcers, gastric ulcers, 
and patients with the bleeding site undeter- 
mined are usually treated by subtotal gastric 
resection. Total gastric resection is reserved 
for those few patients with high gastric 
lesions whose bleeding cannot be controlled 
by subtotal resection. After such surgery, 
the postoperative care consists of appropri- 
ate fluids, antibiotics, early ambulation, food 
by mouth when bowel function is regained, 
dietary instructions on leaving the hospital, 
and follow-up appointment in the Gastro 
enterology Clinic after discharge 


Indications for Surgery 


Most internists and surgeons will agree 
that the majority of patients bleeding from 
peptic ulceration are best managed conserva- 
tively during their acute bleeding phase and, 


contrariwise, that a minority of patients - 


will require surgical intervention as_ their 
only reasonable hope of survival.*** How 
to obtain the best possible over-all results by 
a proper balance between medical and sur- 
gical programs is less clear, and has led 
some investigators to submit their criteria 
for surgical management of gastrointestinal 
bleeding. These have included such factors 
as the intensity and rate of blood loss, esti- 
mated volume of blood loss, a decrease in 
hemoglobin, hematocrit, or blood 
values to arbitrary minimum levels, recur- 


volume 


rence of hemorrhage, the presence of com- 
plicating disease, and the very practical 
consideration of the quantity of blood avail 
able for Our criteria for 
emergency surgical treatment are flexible, 
the most important single consideration be- 
ing the failure to stabilize the patient’s 
clinical condition by vigorous resuscitative 
estimated total 


measures, regardless of 
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blood. loss, frequency of bleeding, the pa 


tient’s age, the presence of complicating 
disease, or laboratory values. 

The terms “severe” and “massive” bleed 
ing are difficult to define and would appear 
valid only in their clinical application, since 
the loss of a certain volume of blood in a 
given time may produce in one patient a 
much more profound physiological effect 
than the same volume loss in another pa 
tient. To avoid serious challenge on this 
point, only those patients are included in this 
series whose blood loss was estimated to be 
in excess of one-half their blood volume, as 
determined by hematocrit, hemoglobin, and 


the quantity of replacement required. 


Analysis of Series 


Basic Data 


entered the 


The number of patients who 


hospital with upper 


intestinal bleeding, during the years 1950 to 


gastro- 
1957, inclusive, was 353. The number of 
patients in this series who were operated 
upon was 64 (18.1%). 
(18.8%) were on active-duty status; an- 


Of this group, 12 


other 12 were retired military personnel 
members; 4 (6.2%) were military depen 
dents, and 36 (56.2%) were Veterans’ Ad 
Male 


numbered 62 (96.96 ) and women 2 (3.1%). 


ministration beneficiaries. patients 
The age extremes in the series were a youth- 


ful 17 and a senile 74 years of age. Table 


‘] shows the number of patients in each age 
decade and reveals 33 (51.6%) of the group 


to be below the age of 50 years and 31 
(48.49% ) to be 50 years of age or more. It 
is of interest that as many patients required 
surgery in the 30- to 39-year age group as 
in the 50- to 59-year age group. Possibly 
this may be accounted for by the relative 
concentration of young men in the military 
service and the large group of World War 
II veterans authorized care at this hospital. 

Table 2 indicates the number of patients 
operated upon each year and shows a steady 
increase except for the year 1954. 

To check an impression that the fall season 
of the year is associated with an increase 
in the number of patients requiring surgery 
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TABLE 1. 


Number of Surgical Candidates 
by Age Decade 


No. of 
Patients 


Per Cent of 


Age Group Patients 


by Decades 


0-9 0.0 
10-19 ‘ 2 3.1 
20-29 6 9.4 
30-39 ; 21.9 
40-49 17.2 
50-59 14 21.9 
60-69 23.4 
70-79 ; 2 31 


for gastrointestinal bleeding, the number of 
patients operated upon in each quarter of the 
year was totaled in Table 3, revealing the 
percentages by quarter. 

The month of November alone accounted 
for 12 (18.8%) of the entire group, in con 
trast to July, when no operations were done 
for gastrointestinal bleeding during the en- 
tire eight-year period. 


for Gastrointestinal Bleeding 


by Quarter 


TABLE 3.—Surgery 


No. of 
Patients 


Per Cent of 


Yearly Quarter Patients 


January, February, March... 15 23.4 
April, May, June... 12.5 
July, August, September-- 16 25.0 
October, November, December 25 34.1 


Type of Lesions Encountered.—As would 
be expected, the commonest source of bleed- 
ing was from duodenal ulceration. Gastric 
the 
source of bleeding, and in the group of 18 


ulcerations was second commonest 
patients with this lesion, 3 were found to 
have malignant and 15 benign ulcers. In 


10 patients the bleeding site was never de- 


TABLE 4.—T ype 


and Frequency of Lesions Found 
at Surgery 


No. of 
Patients 


Per Cent of 


Type of Lesion Patients 


Duodenal ulcer. 31 48.4 
Gastric ulcer ‘ ate 18 28.1 
Stomal ulcer 3 4.7 
Undetermined bleeding site : 10 15.6 
Other than ulcer 

Esophageal varices i 1 1.5 

Laceration at gastric cardia 

(Mallory-Weiss syndrome) 1 1.5 
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TABLE 2.—Number of Patients Operated upon by 
ear 


No. of Per Cent 
Year Patients of Patients 
1950 3 4.7 
1951 4 6.3 
1952 5 7.8 
1953... 10 15.6 
1954___- 6.3 
1955 11 17.2 
1956. 12 18.7 
1957 15 23.4 


termined, 


and details of the postoperative 
course of this difficult group are furnished 
in later sections of this paper. Three pa- 
tients exhibited severe bleeding from stomal 
ulcers; another patient was found to have 
a mucosal tear at the gastric cardia, ap- 
parently associated with repeated episodes of 
vomiting (Mallory-Weiss syndrome), and 
one patient was found to be bleeding from 
esophageal varices—a condition not recog- 
nized preoperatively. Table 4 lists the type 
and frequency of the lesions found at sur- 
gery. 

Considering 
both 
recorded in 


Manifestations of Bleeding 
the entire series as a single group, 
hematemesis and melena were 


44 patients (68.8% ), melena only in 13 


(20.3%), and hematemesis only in 7 
(10.0%). Table 5 shows in per cent the 


manifestation of bleeding according to the 
type of lesion. 

Preoperative Hemoglobin and Hematocrit 
l’alues—These determinations, although of 
limited accuracy in acutely bleeding patients, 
are readily obtainable and of value when 
Bleeding 


TaBLe of 


Hlematemesis 


Type of No.of and Melena, Melena Hematemesis 
Lesion Patients Only, % Only, 
Duodenal ulcer 31 71.0 25.8 3.2 
Gastric ulcer 1s 77.8 5.5 16.7 
Stomal ulcer. -. 3 100.0 0.0 0.0 
Undetermined 
a 10 0.0 30.0 30.0 
Other than ulcer 
Esophageal 
varices 0.0 100.0 0.0 
Laceration, 
gastric cardia ] 100.0 0.0 0.0 


— 
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TABLE 6.—Preoperative Hemoglobin and 
Hematocrit Values 


Hemoglobin Hematocrit 


No.of Per Cent 
Patients ¢ of Patients 


Range, 
Vol. % 


Range, No.of Per Cent 
Gm. Patients * of Patients 


10-20 
21-30 
31-36 


* In two cases no hemoglobin determination was recorded. 
t In three cases no hematocrit determination was recorded. 


interpreted with reservation and in correla- 
the ( Blood 
determinations the 
emergency 


tion with clinical tindings.* 


volume have not until 


past year been available for 
clinical use and still require much more time 
than do standard hematocrit and hemoglobin 
tests. ) 

The average of the preoperative hemo- 
globin values for the entire group was 7.7 
gm/100 cc. A similar average of the pre- 
operative hematocrit values was 24.2 vol. %. 
In Table 6 the percentages of patients fall 
ing within arbitrarily selected hemoglobin 
and hematocrit ranges are presented and 
probably reflect a more accurate picture of 
the severity of bleeding than do gross aver 
ages alone. 

Transfusion Requirements—W hole Blood. 

The 


varied from a 


extremes of replacement 
3000 


three patients, to a maximum of 24,700 cc., 


therapy 
minimum of cc., in 
in one patient, while the average for the 
entire group was 7240 cc. per patient. As 
with the hematocrit and hemoglobin values, 
the gross average is of little significance, 
and Table 7 lists arbitrary ranges of trans 
fusion requirements and the percentages of 
Further ob- 
servation of these figures reveals that 31 


patients within these ranges. 


(48.4 ) of the group required replacement 
estimated to be one-half to equal blood 
volume and 33 (51.6%) in the quantity of 
one to four times the estimated blood vol 
ume. 

Preoperative Endoscopy 
and/or gastroscopy was done as an emer- 
gency procedure in 41 (64.1%) of the 64 
the staff 


IXsophagoscopy 


cases by gastroenterologist or 
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TABLE 7.—Transfusion Requirements 


Per Cent 
of Patients 


No. of 


Range, Ce, Patients 


3000-5900 
6000-8900 31.3 
9000-11,900 q 4.7 
12,000-14,900 6.2 
15,000-25,000 9.4 


his representative, preferably during the 
actively bleeding period. The potential dan- 
gers inherent in peroral endoscopy are ap- 
preciated but no injuries have been recorded, 
and it is believed that the results are worth 
the risk in terms of accurate diagnosis and 
proper direction of therapy. Table 8 pre 
sents the findings of these procedures. 
Kndoscopy of this type may be done in 
the resuscitative phase when the patient’s 
condition has been moderately well stabi- 
lized. It is of value in a negative way in 
helping to rule out esophageal varices, hiatus 
hernia, and esophagitis as the source of 
hemorrhage, and in a positive way by visual- 
izing some of the gastric and stomal lesions. 
One patient in the series who was operated 
upon and found to have bleeding esophageal 
varices had not undergone esophagoscopy. 
The patient. survived, but the laparotomy 
was obviously ill-timed and inappropriate. 
Preoperative X-Ray 
cordance with the plan of a vigorous re- 


Findings.—In_ ac- 


suscitative and diagnostic approach to the 
problem of gastrointestinal hemorrhage, 52 
(81.3 ) of the patients had emergency pre- 


operative upper gastrointestinal barium 


TABLE &8.—Preoperative Endoscopy 


No.of Per Cent 

Patients of 
with Patients 

Lesions Examined Negative Positive 


Findings, 
Type of Lesion 


Duodenal ulcer 31 58.1 O44 5.6 
varices 
seen) 

Gastric ulcer 55.6 70.0 30.0 

Stomal ulcer q 66.7 50.0 50.0 

Undetermined 100.0 100.0 0.0 

Other than ulcer 

Esophageal varices 0.0 0.0 0.0 
Laceration, 
gastric cardia 


100.0 0.0 100.0 
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ae 3-6 22 35.5 17 27.8 
Sie 7-10 37 59.7 32 52.5 
: 11-13 3 1.8 12 19.7 
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TABLE 9.—Preoperative X-Ray Findings 


Lesion 
Per Cent Lesion Not 

Total Patients ‘“‘Seen’’ “Seen” 
No. of XxX on on 


Lesion Identified X- 
Patients Rayed X-Ray X-Ray 


at Surgery 


Duodenal ulcer. d 77.4 12.5 
(tastric 77.8 57.1 42.9 
Stomal ulcer 100.0 33.3 
Bleeding site 
undetermined 
Other than ulcer 


100.0 60.0 


Esophageal varices_.. 0.0 
Laceration, 
100.0 


gastric cardia_.. 100.0 


studies. The remaining 12 (18.7) of the 


patients who did not have such x-ray exami- 
nations had either been treated in the early 
vears of the series or had known ulcers 
demonstrated in the recent past and prior 
to their bleeding episode. Table 9 presents 
the findings of these examinations for each 
type of lesion identified at surgery. 
Although no lesion could be 


specific 
identified at surgery in 10 patients, pre- 
operative X-ray examination suggested the 
presence of a false-positive duodenal lesion 
in 4, while no abnormality was demonstrated 
in 6 patients. In the case of the cardio- 
esophageal laceration, a defect was noted in 
the area, although a laceration was not 
specifically diagnosed until operation. 
Forty-two patients who had definite gas- 
tric or duodenal lesions confirmed at sur- 
gical exploration had received preoperative 
x-ray examinations. In 31 (73.8 ) of these 
barium studies, the gastric or duodenal ab- 
normality seen by x-ray was present at 
surgery. 
Surgical Procedures.-Ot the entire 
group of 64 patients, 56 (87.5%) were 
treated by subtotal gastric resection. An 
additional two (3.1%) had total gastric re- 
section, in one case for multiple gastric 
ulcers, and in the other for a large bleeding 
carcinoma near the gastric cardia. Thus, a 
total of 58 patients (90.6%) underwent 
gastric resection of some type as a definitive 
The patients 
(9.4%) were treated -as listed below : 


procedure. remaining six 
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1. Ligation of bleeding gastric uleer— pa- 
tient’s condition too critical to permit more 
extensive surgery. 


Suture of stomal ulcer—this man had 


undergone subtotal gastric resection five 
weeks earlier at another hospital. 

3. Exploration and pyloroplasty—no 
bleeding point found; recovery uncomph 
cated. 

4. Suture and packing of ulcer—bleeding 
carcinomatous ulcer near cardia; no resec 
tion possible. 

5. Exploration only--no site of bleeding 
was found and no definite procedure was 
done at this time. 
gastric 


6. Suture of laceration at the 


cardia associated with repeated vomiting 


( Mallory-Weiss syndrome )—resection not 
considered necessary and the patient re 
covered satisfactorily. 

All of the 56 definitive subtotal resections 
were of the Billroth Il type: 40 (71.4%) 
were retrocolic and 16 (28.6%) antecolic 
The two total gastric resections were com 
pleted by esophagojejunostomy and an ac 
companying jejunojeyunostomy. 

Mortality.-Over-all_ mortality for the 
(14.19%) in the 64 


patients. Thirty-three patients were below 


series was 9 deaths 
the age of 30, and in this group there were 
two deaths (6.10%). In the 31 patients above 
the age of 50 there were 7 deaths (22.6%). 

More detailed information on the patients 
who died is given in Table 10. 

Complications Associated with Death.—lt 
is readily seen that continued or recurrent 
bleeding was the commonest factor con 
tributing to mortality and was associated 
with eight of the nine deaths. Sepsis of one 
tvpe or another was the second commonest 
complication of lethal import and was pres 
ent in five of the nine fatal cases. 

Other Complications. 
complications were reported in 31 (48.4%) 


One or more 
of the patients and are listed in Table 11. 
In 33 patients (51.6%) no complications 
were recorded. 
Operative Surgeons.—Staft members per- 


formed 23 (35.96) of the operations, with 
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TABLE 10.—Data on Nine Fatal Cases 


No Age Bleeding Site Operation Performed Factors Contributing to Death 


Undetermined Subtotal gastric resection Continued bleeding, peritonitis, pneumonia; died 8 days 


postop. 


2 58 Gastric ulcer Subtotal gastric resection Hypertensive cardiovascular disease, peritonitis, eviscer 
ation; died 16 days postop. 

3 60 Duodenal ulcer Subtotal gastric resection Recurrent bleeding, peritonitis; died 30 days postop 

4 57 Duodenal ulcer Subtotal gastrie resection Continued bleeding, efrrhosis of liver, severe; died 5 day 
postop. 

5 17 Duodenal ulcer Subtotal gastric resection Continued bleeding, pyelonephritis, severe; died 36 hr. 
postop. 

6 55 Gastric ulcer Subtotal gastric resection Continued bleeding, cirrhosis of liver, severe; died 36 hr. 

postop 
7 56 Duodenal ulcer Subtotal gastric resection Recurrent bleeding, died 11 days postop. 
s 59 Gastric ulcer Suture of gastric ulcer Septicemia, peritonitis, continued bleeding; died 5 days 


(carcinomatous 


postop, 


u 36 Undetermined Subtotal gastric resection Continued bleeding, peritonitis, septicemia; died 24 br 


after second operation 


4 deaths, for a mortality rate of 17.4%. 3. An emergency-ward arrangement, staffed and 

Surgical residents, principally of the fourth- dipped to provide the continuous  observatior 
these patients require 

year level, performed the remaining 41 

4. A cooperative spirit at both staff and residen! 

(64.19%) with 5 deaths, for a mortality rate )...04, 

of 12.2%. 


The policy of vigorous replacement 
therapy in the resuscitative phase of man 
rasie 11.—Nonfatal Complications agement is advocated to restore a more 


normal blood volume and permit the early 


diagnostic efforts of ese | shagosce py, Zastros 
Wound infection : 12 copy, and upper gastrointestinal x-ray 
Peritonitis_. - examinations. While such studies do not 
(am always determine the site of bleeding, they 
Reoperation for continued bleeding 3 have frequently been of value, as indicated 
by the data in Tables & and 9. 
Pulmonary infarction. . i No absolute criteria for surgical inter- 
Atelectasis 1 


vention are submitted. Both the Medical 


Empyema.---- 


Duodenal fistula. and the Surgical Services prefer to use a 


nonoperative regimen if blood replacement 
Reoperation for removal of foreign body. be 4 

is effective in stabilizing the patient's vital 

signs, hematocrit, and hemoglobin. If such 

stabilization does not occur and the early 

Comment 


endoscopy has ruled out esophageal varices 
"he method employed in the management —,. the bleeding site, surgical intervention is 
of gastrointestinal hemorrhage will of ne- 
cessity vary in different hospitals. At 
srooke Army Hospital the Medical and 
Surgical Services have enjoyed several ad- 


recommended to the patient, even if no 
definite gastric or duodenal lesion has been 
diagnosed by x-ray examinations. 


‘ ; Of the 10 patients in this series who had 
vantages tavoring a combined approach to 
no definite bleeding point found at surgery, 
the problem. 


het 8 had subtotal gastric resections, 1 under 
1. Near proximity of the two services in the 


went pyloroplasty, and 1 had exploration 
physical plant of the hospital, with prompt and, : , 


of course, free consultations between services only. I he la t p itient bled 

2. Laboratory, blood bank, and x-ray service total resection was done at anothe yspita 


available on a 24-hour-a-day basis with recovery and no further bleeding a 
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follow-up, approximately four. years later.) 
Two of these patients had recurrent bleed- 
The 


remaining eight patients survived. Recently 


ing after gastric resection and died. 


subdiaphragmatic vagus resection has been 
proposed as a definitive procedure in treat- 
ment of this group of patients, in preference 
to an empiric subtotal gastric resection.'® 
evaluation of the results of vagectomy ts not 
yet possible. 

While the over-all mortality rate of 14.1% 
is fairly acceptable, we should like to im- 
prove the results, especially in the over-50 
age group. It will be noted from Table 10 
that a surgical approach in Cases 1, 4, 6, and 
8 was heroic in type and probably fore- 
doomed to failure. Cases 2 and 5 had severe 
associated disease but were possible of sal- 
vage. Deaths must be 
uttributed to technical error, while the bleed 


in Cases 3 and 7 
ing site in Case 9 was never identified and 
ittempt at control by subtotal gastric re- 
section was ineffective. 

In Table 11 wound infections lead in the 
complication list. The combination of blood 
loss and contamination by the open gastric 
predisposes to sepsis. 


pouch — certainly 


Usually antibiotics will control systemic 
manifestations but probably do not abort 
local wound infection. The problem of post- 
operative bleeding may be attributed to 
either technical error or the patient's dis- 
ease, as previously discussed. Peritonitis of 
significant degree was present in five of the 
patients who died and undoubtedly con- 
tributed to the deaths. The transient psy- 
associated with 


choses were 


blood loss and possibly toxemia, although all 


apparently 


of these patients recovered cerebral function. 
Pneumonia and evisceration were present 
in two patients who died. The remainder 


ot the complications was not associated 
with death. 

lor the past six years General Surgery 
residents at the senior level have been per- 
mitted to assume operative responsibility for 
this difficult group of patients, and the re- 
sults appear to justify the trust. In all 


instances staff surgeons were aware of the 
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contemplated surgery and were available 
to provide assistance on request 


Summary 

This paper concerns only those patients 
who underwent emergency surgery to con- 
trol severe upper gastrointestinal bleeding. 
The following points are considered worthy 
of emphasis: 

1. These patients benefit from a com- 
bined medical-surgical evaluation of their 
problem. 

2. The results of the early diagnostic 
procedures of endoscopy and upper gastro- 
intestinal x-rays appear to justify the effort 
required, without undue risk to the patients. 

3. Blood transfusion requirements in these 
patients should be thought of in terms of 
one-half to several times the patient’s esti 
mated normal blood volume. 

4. Although the mortality rate in the 
above-50 age group is more than triple that 
of the below-50 age group in this series, 
it is also true that the lives of 24 (77.4%) 
of the 31 patients above 50 were prolonged 
by surgical intervention. 

5. Complications most frequently as- 
sociated with death are those of continued 
or recurrent bleeding and sepsis. 

6. Well-trained senior surgical residents 
may assume primary operative responsibil- 
ity for these patients, with acceptable mor- 


tality rates. 


Dept. of Surgery, Brooke Army Hospital, Fort 
Sam Houston, Texas (Colonel Nichol) 
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Transanastomotic Tube Feeding Following Gastric 


Surgery 


MORTON D. PAREIRA, M.D., and MAX A. HEEB, M.D., St. Louis 


Not too infrequently there occur complica 
tions Of gastroenterostomy which seriously 
interfere with the nutrition of patients in the 
postoperative period, The magnitude of the 
nutritional embarrassment is usually maxt- 
mum irrespective of the severity of the 
complication, the degree of nutritional im 
pairment relating only to the duration of the 
particular complication. With the advent of 
a simple and highly efficient method of tube 
feeding,’ it seemed logical to apply this 
method to patients at the time of gastric 
anastomosis by guiding a fine polyethylene 
tube, indwelling in the stomach, through the 
stoma and into the efferent enteral loop at 
the time of performing open anastomosis. 
If it were found to possess no inherent dis 
advantages, such a tube could be left in situ 
until it was evident that no complications 
Should, 


for any reason, ingestion be delayed, this 


ensued and ingestion was feasible. 


already existent enterostomy could be em- 


ployed. In long-term complications — the 
enterostomy could be critical in recovery of 
the patient. In shorter-term complications 
the enterostomy could serve to maintain a 
better nutritional status than might other- 
wise be achieved, and to circumvent, in 
whole or in part, the ordeal of prolonged 
This 


cerns itself with the employment of these 


parenteral alimentation. report con- 
tubes, and with the use of continuous en- 


teral feeding following gastroenterostomy 


Methods 
Thirty-one patients had polethylene feed 
ing tubes placed through a gastric anastomo 
Submitted for publication June 26, 1958 
From the Division of Surgery, the Jewish Hos- 


pital, and the Department of Surgery, Washington 
University School of Medicine 


16 the 


tube was used for feeding for varying peri 


sis into the efferent enteral limb. In 


ods of time. In 15 the tube was not used 
for feeding, and the tubes were removed 
When ingestion was established. 

lour- and one-half-foot lengths of No 
15 polyethylene tubing were used. The tub 
ing was connected to the rubber tubing of 
the drip apparatus by inserting the shaft of 
a No. 15-gauge hypodermic needle into the 
lumen of the polyethylene tubing and join 
ing the hub of the needle to a glass con 
nector tip. 

When suture of the posterior layers ot 
the gastroenteral anastomosis Was com 
pleted, the polyethylene tube was recovered 
from the interior of the stomach, a_ foot 
of it drawn through the open stoma and 
threaded distally into the efferent enteral 
loop. The polyethylene tube traversed one 
of three pathways. In gastric resection with 
Billroth | or II 


traversed the nares ( bigs. | and 2). In most 


reconstructions, the tube 


cases of simple gastrojeyunostomy accom 


tube 
reconh- 


Nasogastrojeyunal 
gastric resection with 


Fig. 1 
used in 
struction 


placement of 


Billroth II 
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Fig. 2—Nasogastroduodenal placement of tube 
used in gastri¢ resection with Billroth I recon- 
struction. 


panying vagotomy, a gastrostomy was cre- 
ated, using a Foley catheter. In_ these 
instances the polyethylene tube was placed 
through the catheter so as to be gastro- 
jejunal in position (Fig. 3). 


The polyethylene tube was brought to the 


stoma, prior to its recovery and passage 
into the efferent enteral loop, by one of 
three means. The commonest of these was 
to pass the tube through the nasopharynx 
and have it swallowed into the stomach on 
the day before the operation. This was al- 
ways satisfactory when gastric resection was 
performed, as in this instance a large open- 
ing is made in the stomach through which 
search for the fine polyethylene tube is 
quite easy. Another method employed con- 
sisted of tying the distal tip of the poly- 
ethylene tube alongside the distal tip of the 
Levin tube, which was passed just prior to 
operation, and cutting the small tube free 
when the Levin tube was momentarily ex 
teriorized through the stoma. When diffi- 
culty with these methods was encountered, 
or when decided at the time of 
anastomosis to use the long feeding tube, 
the proximal end of the polyethylene tube 
was tied to the distal the Levin 
tube, which was then withdrawn. The 
Levin tube was then cut free from the poly- 


it was 


end of 
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ethylene tube outside the nares and repassed 
under anesthesia. 

Feeding was not begun until ileus had 
subsided, as judged by at least auscultatory 
evidence. A proprietary feeding mixture,* 
suspended in water, was the feeding mixture 
used in all cases. The usual precautions in 
handling the reconstituted feeding mixture 
were taken.’ Feedings were begun in a 
concentration of half that usually recom 
mended (450 gm. added to 2 liters of water, 
yielding 1755 Cal.) and increased over a 
period of two to three days, or in accord 
with the patient’s tolerance, to full concen 
tration (900 gm. added to 2 liters of water, 
yielding 3510 Cal.). At the outset of feed 
ing, the solution was given by continuous 
drip at a completely even rate of 50 ml. per 
hour and gradually increased, correspond 
ing to the gradual increase in concentration, 
to. 100 ml. per hour. Periodic aspirations 
of an indwelling Levin (or Foley gastros- 
tomy) tube the 
presence of a gastric, or a gastric pouch, 


were made to determine 
residual. Only that amount of feeding mix- 
ture was placed in the infusion flask which 


would require one to three hours for deliy 


* Sustagen, which was supplied by Mead Johnson 
& Company, is a powdered food made from whole 
milk powder, nonfat milk solids, calcium caseinate, 
Dextri-Maltose, and dextrose, plus vitamins and 
minerals 


Fig. 3.—Gastrojejunal route used in vagotomy 
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TRANSANASTOMOTIC TUBE FEEDING 


and every three hours the flask was 


cry, 


rinsed and the connecting tube flushed with 


tap water. 


Data 


No complications could be ascribed to the 
use of the long feeding tube. There was no 
diarrhea as the result of feeding, and pa- 
tients experienced nothing unfavorable from 
its employment. The tubes were quite easily 
placed and easy to care for, and in no sense 
imposed a burden upon those caring for the 
patient. Regurgitation of the feeding into 
the stomach or gastric pouch occasionally 
occurred, but when it did, was very small 
in amount. Feeding was instituted in 16 of 
the 31 
when the possibility of complications was 


patients, the tube being removed 


apparently past and ingestion was success 
the latter the 
tube was in place for an average time of 
3 to 13 days. 


fully established. In cases 
6.7 days, the range being 
In the 16 patients who were fed via the 
tube, the range of feeding was 2 to 22 days. 
Whether used for a short or a long period 
of time, in practically all instances the feed- 
ing replaced the need for parenteral alimen- 
tation after the first day. Some type of 
complication occurred in four cases of this 
group, and in these cases the durations of 
feeding were 7, 18, 18, and 22 days. In 
one of these patients, for safety, the tube 
was kept in place for 40 days. In this pa 
tient a valuable, and unexpected, diagnostic 
use was made of the long feeding tube. 
Following are representative case reports 
of feeding in complicated cases; the last 
case includes a description of the diagnostic 
use to which the tube was put. 
\ 40-year-old 


ulcer, which 


Case 1. man with a 15-year 
history -of duodenal 
tractable, had been subject to frequent hemorrhages 


The 12-hour interdigestive se- 


had become in- 


in the recent past. 
cretion contained 73 mEq. of HCl 
were 


Vagotomy and 
posterior antrojejunostomy performed. . A 
gastrojejunal feeding tube was placed through a 
Foley gastrostomy catheter. The patient did very 
well during his initial postoperative course. Audible 
peristalsis appeared on the third day, and feedings 
tube were 


through a long gastrojejunal feeding 


begun on the fourth postoperative day. Continuing 


Paretwra 


balance tests showed a persistent gastric 
On the 10th postoperative day barium 
revealed delayed emptying without 


Throughout this 


gastric 

residual. 
visualization 
evidence of discrete obstruction. 
time the patient had been fed via the long tube 
Subsequent to the barium study, continuous gastric 
suction was maintained for four days, while feed- 
ing still progressed. At the end of this period the 


patient given frequent small oral feedings 


until, on the 20th day, barium visualization revealed 


was 
adequate emptying. Both gastrostomy and feeding 


tubes were removed at this time. The patient’s 


weight at this time was 138 lb., which was the same 
as his preoperative weight. 

Cast 2.—A 68-year-old man had a history of 
weight loss, intractable epigastric pain, and roent 
genographic evidence of gastric carcinoma. Gastric 
resection was performed, and a nasogastrojejunal 
feeding tube was placed. The early postoperative 
course was benign. Beginning on the fourth post 
operative day, the patient presented a slowly drop- 
ping hematocrit, progressive ileus, and evidence of 
deep wound dehiscence. The patient was explored 
on the sixth postoperative day, and a slowly bleed 
ing rent in the capsule of the spleen posterior to 
the gastrolienal ligament was found. Splenectomy 
was performed. Following surgery the patient de 
veloped a pneumonitis, with bilateral pleural effu- 
sion and a pneumothorax. His appetite was quite 


poor, and ingestion of any liquid precipitated 


nausea, although gastric emptying was adequate 
For these reasons feeding via the long tube was 
instituted. The patient was fed for 22 days, until 
he regained his strength and, finally, his appetite 
During the period of feeding, the serum albumin 


concentration rose from 2.5 to 3.2 em. % 


Case 3.—A with a known 


duodenal ulcer entered during 


65-year-old man 
a second episode ot 
severe upper gastromtestinal hemorrhage. Gastric 
resection was done for hemostasis : at the time of 
the procedure no active bleeding was encountered 
tube 


During the early postoperative course the patient 


A nasogastrojejunal feeding was placed 
became edematous. Serum albumin was 1.9 gm. % 
Venous pressure, circulation time, and heart size 
were normal. Even though the patient had arterio- 
sclerotic heart disease and was maintained on digi- 


did 


patient was in congestive failure but attributed the 


talis, the medical consultants not believe the 
edema to hypoproteinemia. On the fifth postopera- 
tive day feedings were begun through the indwell- 
ing long tube. He was fed for 18 days, during 
which time the edema disappeared and the serum 
albumin rose from 1.9 to 28 em. %. Subsequent 
to this the patient convalesced rapidly and at the 
time of this report, six months later, is quite well 

Case 4 
with marked chronic blood loss and a history of 


This 78-year-old woman was admitted 


hematemesis, melena, and progressive weight loss 


853 


during the previous six months. Barium visualiza 
tion revealed a filling defect of the antrum, inter 
preted as carcinoma. At operation the tumor was 
found to have extended beyond the limits compati- 
ble with therapeutic resection, and so, because of 
bleeding and a 60% four-hour retention, palliative 


resection was carried out. Feeding was begun 
through a nasogastrojejunal tube on the third post- 
10th 
gastric balances were still positive, and so barium 


The 


readily filled, but no barium had entered the ef- 


operative day sy the postoperative day 


visualization was attempted atferent loop 
ferent loop after a long period of time (Fig. 4). 
The barium was aspirated and the stomach irri 
gated, and on the following day a flat film showed 
no residual barium. At this time a thin solution 
of barium was injected into the feeding tube, and, 
with the patient in the Trendelenburg position, the 
barium was seen to flow readily into the gastric 
pouch via the efferent limb (Fig. 5). It was thus 


established that the obstruction of the efferent 
stoma was physiological, and not anatomical, in 


origin. On the following day the patient vomited 
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Fig. 4.—Barium swal 
low in Case 4 on the 10th 
postoperative day Phe 
afferent, but not the et 
ferent, loop visualized 
after five hours 


With 


efferent stomal obstruction was physiological, she 


the feeding tube the knowledge that the 


was placed on a dry diet for four days, after which 
her ingestive habits returned to normal 


Comment 


Nasogastroenteral feeding was described 
in 1916 by Jones.? who used the Einhorn 
duodenal tube for feeding duodenal ulcer 
patients. Abbott and Rawson,* in 1939, in 
troduced a double-lumen [inhorn-type tube, 
one lumen of which ended at the gastric 
level, the other lumen, designed for enteral 
feeding, continuing on to the metal bucket, 
allowed to descend into the 
The 


tional problem in postoperatively complicated 


which was 


duodenum. seriousness of the nutri- 


gastroenterostomy was recognized by Allen 


Welch? in 


and 1941, when they recom- 
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‘Ww. Barium in 
into the 
trojejunal feeding tube on 
the 11th postoperative day 
(following evacuation of 


rected nasowas 


the gastric remnant). The 
gastric pouch readily 
niled via the efferent 


that routine, concomitant feeding 


iejunostomy be made in conjunction with 


mended 


gastric operations on undernourished pa 
tients. In 1942 Bisgard * advocated the use 
of two Levin tubes instead of the double- 
lumen Einhorn tube introduced by Abbott 
and Rawson, 

No experience with patients was detailed 
in any of these publications, and none of 
the methods described seem to be in vogue 
today. This is not surprising, since the pro- 
longed use of a Levin or an [inhorn tube 
for oro- or nasoenteral feeding is most im- 
practical and fraught with complications. 
The method of using the fine polyethylene 
tubing described here ts quite Casyv of ap- 
plication, completely tolerable to the patient, 
and without complications. Such nasogastric 


tubes have been left in situ) for several 


Heeb 


Parewa 


months, for continuous or intermittent feed 
ing, without any untoward sequelae or dis 
comfiture to the patient.'” Because of these 
facts, and because of the relative frequency 
and seriousness of nutritional problems im 
mediately following gastric surgery, routine 
use of the method described here would 
seem warranted, 

enteral feeding has always been fraught 
with the danger of diarrhea. The diarrhea 
that accompanies this type of alimentation 
seems to stem primarily from the use of 
materials not iso-osmotic with body fluids 
intolerance of the small in- 


and trom an 


testine to fat. Homogenized milk plus an 
emulsifying agent was at one time recom- 
6 


mended for enteral feeding.* The substance 
used in these studies possesses an osmolarity 


close to milk and is low in fat content (30 
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gm. per 900 gm. of the dry powder). The 
physical state of the milk protein is such 
as to produce very little gastrointestinal irri- 
tation. In a previous study of 6974 days of 
nasogastric tube feeding in 240 patients 
using this feeding mixture,* very minimal 
diarrhea was encountered.! The feeding 
material can be used in such concentrations 
as to provide a high caloric diet. It is high 
in protein and carbohydrate and low in fat 
and sodium. Vitamins and minerals are 
present in amounts recommended as thera- 
peutic by the Committee on Therapeutic 
Nutrition of the National Kesearch Coun- 
cil.? Previous studies have demonstrated the 
metabolic efficiency of the mixture.?'® 

If feeding complications are to be 
avoided, it is necessary to bear in mind that 
the material used is a fermentable substance. 
After suspension of the powder, the ma- 
terial must be refrigerated, as is milk, and 
aliquots should not be exposed to room 
temperatures for more than short periods 
of time. Furthermore, the external delivery 
apparatus should be frequently rinsed with 
tap water. In these studies, only that amount 
of liquid diet was placed in the drip flask 
which would require one to two hours for 
administration, and the external apparatus, 
including infusion flask, was rinsed with tap 
water every three hours. In the cases re- 
ported, no diarrhea or other complications 
of feeding were encountered. 


Summary 
A small-bore polyethylene feeding tube 
was placed through the gastric stoma into 
the efferent enteral loop at operation in 31 
patients. These tubes took a nasogastro- 


jejunal, nasogastroduodenal, or gastrojejun- 
al route. 
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Of the 31 patients, 16 were fed through 
these tubes postoperatively, obviating the 
necessity of parenteral alimentation. 


In four complicated cases, feeding was 
prolonged and vital to the nutritional main 
tenance of the patients. 

No untoward reaction occurred from the 
use of these tubes or from continuous ali 
mentation through them. 

The use of small-bore polyethylene feed 
ing tubes through gastric anastomoses is 
recommended as a_ routine prophylactic 
measure. 


Jewish Hospital, 216 S. Kingshighway (10) 


REFERENCES 
1. Pareira, M. D.; Conrad, E. J.: Hicks, W 


and Elman, R.: Therapeutic Nutrition with Tube 
Feeding, J. A. M. A. 156:810, 1954 

2. Jones, C. R.: Duodenal Feeding, Surg. Gyne 
& Obst. 22 :236, 1916. 

3. Abbott, W. O., and Rawson, A. J.: A Tube 
for Use in the Postoperative Care of Gastro 
Enterostomy Patients—a Correction, J. A.M. A 
112 :2414, 1939. 

4. Allen, A. W., and Welch, C. E.: Jejunostomy 
for the Relief of Malfunctioning Gastroenteros 
tomy Stoma, Surgery 9:163, 1941. 

5. Bisgard, J. D.: Gastrostomy—Jejunal Intuba 
tion, Surg. Gynec. & Obst. 74:239, 1942 

6. Boles, T., Jr., and Zollinger, R. M.: Critica 
Evaluation of Jejunostomy, A. M.A. Arch. Surg 
65 :358, 1952 

7. Pollack, H., and Halpern, S. L.: Therapeutic 
Nutrition, prepared with collaboration of the Com 
mittee on Therapeutic Nutrition, Food and Nutri 
tion Board, National’ Academy of Sciences, 
National, Research Council, Publication 234, Wasl 
ington, D. C., 1952 
8. Pareira, M. D.; Conrad, E. J.; Hicks, W., 
and Elman, R.: Clinical Response and Changes 11 
Nitrogen Balance, Body Weight, Plasma Proteins, 
and Hemoglobin Following Tube Feeding in Can 
cer Cachexia, Cancer &:803, 1955. 


Pir 
she 
q 
856 
} 


Editorial 


Postoperative Mortality 


A Major Consideration in Selection of an Operation for Duodenal Ulcer 


In a recent survey ' made by a committee of the Ohio Chapter of the American 
College of Surgeons, with Dr. S. O. Hoerr as chairman, it was found that for 
the group of 29 hospitals regarded as being among the best in the State of Ohio 
the mortality for a total of 2562 elective operations for duodenal ulcer was 4.3. 
Kighty-nine per cent of the operations were performed by Board-Certified sur 
geons or Fellows of the American College of Surgeons. This mortality occurred 
in the past five years and did not include deaths following emergency operations 
for bleeding or perforation. The highest reported mortality was 7.8% and the 
lowest 04. 

Differences in mortality appeared to be mainly the result of differences in the 
types of operation employed. The state-wide mortality for elective gastric resec 
tion was 4.9%, whereas the mortality for operations exclusive of resection 
(mostly vagotomy with a drainage procedure) was 1.7%. In general, the highest 
mortality occurred in those hospitals in which resection was the standard treat 
ment, and the lowest mortality occurred in those hospitals in which a high propor 
tion of the patients were treated by vagotomy combined with gastroenterostomy 
or pyloroplasty. 

Duodenal ulcer, unless bleeding or perforated, is rarely fatal. Its presence. 
although a source of discomfort and inconvenience, is not incompatible with long 
and useful life. Since it is better to be alive with a troublesome ulcer than to be 
cured of it at too great risk, the mortality of operations for duodenal ulcer is a 
consideration of paramount importance. 

If we take the Ohio committee’s 4.9% as the average mortality following 
gastric resections done by surgeons who employ gastric resection as the sole treat 
ment of duodenal ulcer, 49 of 1000 patients operated on might die after operation. 
If pyloroplasty or gastroenterostomy were the sole procedure employed, the 
average death rate might be 1.7% and 17 patients might die. But the curative 
effects of the two operations are quite different. If vagotomy is added to gastric 
resection, or if a radical subtotal gastrectomy is performed, the recurrence rate 
approaches zero. On the other hand, within from 5 to 10 years, approximately 
5% of the patients treated by vagotomy with either pyloroplasty or gastroenter- 
ostomy will require gastric resections to control recurrences. Fifty of an original 
one thousand patients will have to be operated on again and will incur the 5 
risk of gastric resection. Two or three of them may therefore die following 
sect mdary pre cedures. 

If the mortality of patients subjected to gastric resection is compared with 
the ultimate surgical mortality of those treated by vagotomy with drainage opera- 
Submitted for publication June 12, 1958 
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lions, it is apparent that the conservative operations are in the long run the safet 
Table ) 


Operative Mortality 


(Gastric Resection Vagotomy with 
With or Without CGastroenterostomy 
Vagotomy) or Pyloroplasty 


Cases Deaths Cases Deaths 
100) 44 1000 17 (immediate 
2 (following 
secondary 
operations 


Potal 


The difference between these two death rates is striking. The same general 
relationship applies to the risk of gastric resection as compared with that of 
vagotomy with drainage operations, even in the hands of surgeons of the highest 
skill and with the greatest experience. Regardless of their ability, few surgeons 
could employ gastric resection in every patient undergoing elective operation for 
duodenal ulcer without incurring a mortality of 26. However, surgeons of 
comparable skill, if experienced in the method, could perform vagotomy. with 
gastroenterostomy or pyloroplasty on every patient with a mortality of 0.5. 

There is no question that a radical subtotal gastrectomy or a hemigastrectomy 
and vagotomy gives better control of the ulcer diathesis than does vagotomy with 
lesser operations. But the prolonged or permanent incapacities that some patients 
incur following resections, and the increased mortality that attends these opera 
tions, vastly outweigh the disadvantages of the recurrences that follow more con 


servative procedures. Moreover, the recurrences after conservative operations 


are correctible, and sooner or later all patients can be relieved of their symptoms 


of ulcer. 

In the treatment of duodenal ulcer the survival of the patient is the’ most 
important consideration. The Ohio survey should be studied seriously by all who 
are interested in the elective surgical treatment of duodenal ulcer. 

GEORGE CRILE M.D. 
Cleveland Clinic 

2020 93d St. 
Cleveland 6 
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Diagnostic Paracentesis 
CARL O. RICE, M.D., Minneapolis 


Phe value and safety of simple needle tap 
of the abdominal cavity has long been recog 
nized as an aid in the differential diagnosis 
of the acute abdomen. Despite its value, the 
pre wedure has failed to gain general accept 
ance. This lack of acceptance may be based 
upon an unjustified fear of puncturing the 
bowel, or it may be due to the unreliability of 
former techniques. 

A survey of the literature combined with 
our experience in more than 100 cases has 
served to dispel concern over the rare oc 
currence of entering the bowel lumen. 

Diagnostic paracentesis should be consid 
ered only as another test to aid in the con- 
struction of a more definite, clear-cut clinical 
picture. This is especially evident in the dif 
ferential diagnosis of complex or unusual 
problems associated with intraperitoneal dis 
ease or traumatic injury. In many instances 
the results of a tap are conclusively self- 
explanatory and the clinical problem is at 
once solved. However, the results of. all 
paracenteses may have the appearance of 
too high a percentage of inaccuracy unless, 
as in any other test or laboratory procedure, 
the information is properly integrated and 
evaluated. We do not recommend empirical 
reliance upon this single test. As in any other 
test, experience increases its value, and we 
recommend its routine use in any acute ab- 
dominal situation in which the diagnosis is 
not clearly established by other diagnostic 
means. 

As early as 1906 a very similar technique 
was described by Salomon.*° His method 
involved passing a ureteral catheter through 
a needle within a trochar to obtain diagnostic 
aspirate. A variety of needles have been 
employed. These include capillary glass 
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tubing!’ spinal needle.” and Potter 
needle which includes a stvlette. 

Special methods of study of the aspirated 
Huid 7! suggest that quantitative studies of 
bacteria and phagocytic activity provide 
prognostic value, as well as diagnostic aid 
Many authors '*!®!* have pointed out that 
a grossly negative tap may produce the es 
sentially diagnostic information from one 
drop of peritoneal fluid which has been 
caught in the needle barrel or syringe tip 
rink ® feels that 200 ce. 1s the minimum 
quantity of intraperitoneal fluid likely to 
yield a positive tap, and he suggests the in 
jection of saline to increase the lkeliho« vl of 
Huid return. 

A negative tap is generally held to lack 
clinical significance Anderson 
suggests that increased experience will im 
prove reliance upon negative results. Two 
negative taps | argue against operation. This 
is especially pointed out by Thompson,** 
who has stated that of 300 diagnostic taps 
he knows of no case in which a negative tap 
was obtained and major abdominal pathology 
was later revealed. Villafane** advises 
diagnostic puncture in the false-acute ab- 
domen as an aid in avoiding operation. 
Moretz and Erickson,’ however, found 
fluid present at operation in seven cases 
when the peritoneal tap was negative. 

Unnecessary operations can be eliminated 
by the detection of primary Pneumococcus, 


1-3.5.10 


Staphalococcus, or Gonococcus, the 


identification of acute 1416.25 
and by the differentiation of appendiceal and 
primary peritonitis, as suggested by Salo 
mon,*" Horsley,’” and Touroff.* 

Keith '* has found much higher amylase 
levels in the peritoneal fluid than in serum. 
In fact, he stresses the importance of peri- 
toneal fluid amylase levels late in acute pan- 
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creatitis, for such an analysis the diagnosis 
may often still be established after the serum 
level has fallen to normal. Thompson ** has 
added a collection of three cases of acute 
hemorrhagic pancreatitis with normal serum 
but with elevated peritoneal fluid amylase. 
Pfeffer 18 has found peritoneal fluid amy- 
lase levels of from 7800 to 19,600 mg. % 
in the four cases of hemorrhagic pancreatitis. 
In experimental strangulation in dogs, 
Hill § found that the typical fluid of strangu- 
lation described by Scott and Wangensteen ' 
had developed within four hours. Wangen- 
steen *7 has described the fluid of simple 
obstruction as clear and straw-colored. 
Kaufman! has successfully employed 
peritoneal tap after giving methylene blue 
by mouth to identify a perforated peptic 
ulcer. Multiple quadrant taps of the ab- 
dominal cavity have been utilized by Tour- 
peritonitis. The detection of internal bleed- 
ing in an unconscious patient is reported by 
Henry and Vale* and by Thompson and 
Brown.** 
There is 


general agreement upon the 


safety ot abdominal 1-3,5,7,11,14,16,17,21- 
23,28 


tap. 
No serious complications have been 
described. Although few contraindications 
have been listed, bowel fixation by adhesions 
1,16,21,23 


or an and 


marked bowel distention *! are suggested as 


inflammatory process 
valid objections to its use. If, because of 
fixation to the abdominal wall, the bowel is 
entered by the needle, no harm need be an- 
ticipated.21417 Campbell ? and Thompson ** 
point out that the finding of a multiplicity 
of organisms and absence of pus cells on 
smear of the peritoneal aspirate indicates that 
the needle was in the bowel. 


Observations in Personal Series 
In the evaluation of intraperitoneal dis- 
ease, the paracentesis is of outstanding value. 
This series includes a study of more than 
100 abdominal taps by this méthod. 
Trauma.—Of 12 patients in whom para- 
centesis.was done for abdominal trauma, a 


bloody tap, confirmed by operation, was 
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found in 11, The other patient recovered 
without operation, One patient with complex 
injury involving a ruptured spleen, pancreas, 
and duodenum might well have been saved if 
the tap and the operation had been done on 
the first instead of the third day after ad 
mission, 

A patient with contused left kidney with 
bloody urine was also found to have a rup- 
tured spleen. This situation might easily 
have been missed if an abdominal tap had not 
been done. In another instance of abdominal 
trauma a negative tap associated with left 
renal injury gave security in the decision not 
to explore the abdomen, Similarly, in a case 
of large retroperitoneal hematoma with re- 
flex inhibitory ileus, a negative tap added 
security to the decision for conservative 
management, 

Ruptured. spleen without other associated 
problems appeared four times in this series. 
Aside from hastening and strengthening the 
decision to operation, the discovery of a 
fresh bloody abdominal tap may well have 
saved such a case of multiple body injuries 
as one which involved unconsciousness. This 
series also includes two cases of ruptured 
liver. Diagnosis was made at operation after 
free blood was found on paracentesis, 

The presence of bloody urine in the ab 
rupture of the 
urinary bladder. In one of two cases in this 


domen establishes definite 
study, 150 ce. of bloody urine was obtained 
by urethral catheter, suggesting contusion 
rather than rupture. The presence of urine 
within the abdomen obviously established the 
diagnosis of ruptured bladder. It is our 
belief that in trauma in which abdominal 
injury is suspected from positive physical 
findings or in an unconscious injured patient, 
a diagnostic paracentesis should be as much 
a part of the clinical evaluation as catheteri- 
zation, rectal examination, or X-ray. 

Pelvic Pathology with Blood. 


of intra-abdominal bleeding from ruptured 


Diagnosis 


ovarian cyst (three cases) and from bleeding 
ectopic pregnancy (three cases) is aidéd by 
diagnostic tap. In two cases the diagnosis of 
ectopic pregnancy was not established on the 
basis of the peritoneal tap, On the other 
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hand, the presence of blood in the peritoneal 
tap» confirmed the diagnosis in a case made 
‘htficult by known previous episodes of 
salpingitis, 

Pancreatitis—The chemical irritation of 
acute pancreatitis produces an acute abdomen 
which often cannot be differentiated from 
an acute surgical abdomen; yet the former 
vondition is usually better treated nonopera 
tively, The presence of clear yellowish to 
hrown fluid with a positive test for trypsin 
yields a rapid differential from the bile of 
perforated gallbladder, the cloudy fluid of 
perforated peptic ulcer, or the pus and 
Fscherichia coli organisms of a ruptured 
diverticulum or appendix. In one very un- 
usual situation in this series the tap pro 
duced both bile and pancreatic juice, owing 
to hemorrhagic pancreatitis and a slough or 
rupture of the common bile duct. 

Peptic Ulcer 
Torated peptic ulcer 1s cloudy, due to debris, 


The fluid obtained in per- 


tiucin, and some pus reaction. A smear 
frequently yields yeast cells and may have a 
wide variety, but lack of abundance, of bae 
teria. In two of five cases air was presented 
mm the tubing and syringe. 

Inflammatory Processes Intlammatory 
conditions of infectious origin produce 
varying quantities of pus. A direct: smear 
using the Gram stain gives considerable as- 
sistance to diagnosis. A diagnostic para- 
ceentesis which vields pus is much less specific 
than blood, bile, or pancreatic or gastric 
juice. However, in a few cases pus of a 
specific type on the smear assisted in avoid- 
ance of Operation, On one occasion an acute 
abdomen developed two weeks after a diag- 
nostic D and C; the abdominal tap fluid 
produced a smear similar to one taken from 
the cervix, In another case the identification 
of pneumococei permitted successful non- 
operative treatment, 

In pelvic. inflammatory disease the dif- 
ferentiation of abscess, chronic pyosalpinx, 


or more diffuse pelvic peritonitis seemed to 


© dependent upon physical examination and 
other laboratory findings more than’ on the 


diagnostic tap. In eight cases of pelvic 


Virickler et al 


inflammatory disease in whieh opera 
tion was performed, at least four could 
have been managed on antibiotics alone. The 
greatest aid in pelvic disease would appear 
to be in eliminating the presence of blood 

Biliary Disease.—The acutely inflamed 
gallbladder produces varying degrees of in 
Hammatory, infectious, or exudative peri 
toneal response. Of 10° cases, none was 
misleading, but Cases Pre xluced valuable 
formation which warranted immediate su 
gery. One of these revealed free pus in. the 
peritoneal cavity, and the other revealed 
bile. 

Intraperitoneal Vascular Disease. the 
intra-abdominal vascular accidents of mes 
enteric embolism, thrombosis. or strangula 
tion obstruction ascitic fluid of clear. 
brownish color rapidly developed. Very 
early after the onset of vascular accident a 
tap producing clear yellow fluid may be mis 
leading, and, therefore, time must be given 
some consideration. In one of three cases of 
mesenteric vascular occlusions, the tap was 
in error, due to failure to obtain fluid. In 
three strangulation obstructions, the brown 
ish or wine-colored paracentesis fluid lent 
support to the sense of urgency in therapy 

False-Acute Abdomen 


abdomen oby iously a negative tap is obtained 


In the false-acut 


As experience is gained in the procedure, one 
is able to sustain greater reliance upon nega 
tive findings. A small volume of clear fluid 
was obtained in one case of infectious mono 
nucleosis. A more impressive example of 
security from negative findings developed 
in the case of a 10-year-old boy who pre 
sented a board-like abdomen and was found 
to be in severe diabetic acidosis. A com 
pletely negative paracentesis eliminated the 
possibility of ruptured appendix or other 
peritonitis as antecedent to or initiating the 
diabetic imbalance. 

These examples will no doubt expand, and 
experience may be expected to reveal even 
more diverse points of assistance to the 


surgical clinician, 


‘ 
7 

i 

i 
i 
SOL 


set-up of equipment 


for diagnostic paracente- 


sis; B, site of tap; C, in- F ee i 
sertion of — polyethylene A 
tube; /), withdrawal of 


liagnostic fluid 


Technique of Diagnostic Paracentesis 


\ variety of techniques have been de 
scribed.” 11,18,15,16.24 

The technique which we have been using 
for the past five years is very similar to that 
which was described by Pfeffer.’ Some 
points which have found to be of 
value are pointed out in the following pro- 
cedure: 


been 


1. Sterile prep and draping is carried out im 
the patient’s bed. 


2. Procaine infiltration of the skin, fascia, and 
peritoneum is done 1 in. lateral to the midline and 
below the umbilicus. 

3. A 2 mm. incision is made in the skin te 
Keep the needle from binding. ; 

4+. A 4 in. styletted needle, 14 gauge, is used 


The resistance of both the 
sheath is 


The 


fat or other tissue and = picking up 


and the 
identified as the 
styletted 


ysterior 


anterior rectus needle 
passes through 


needle prevents 


plugging by 


of blood as the needle passes through the ab- 
dominal wall 
5. After the needle has entered the peritoneal 


cavity, 12 to 18 em. of polyethylene tube is threaded 
through the needle and into the peritoneal cavity 
(It may be advisable to wait a minute or two, as 
suggested by Hill* in order to allow fluid to enter 
the polvethylene tube. ) 
6. The then 


ethylene tube is left in 


needle 1s removed and the poly 
One should never remove 
the polvethylene tube through the intact needle, as 
a double or bent tube may be sliced off, 


? 


7. Air or saline, 2 or 3 cc., 1s injected to deter 


mine the absence of a kink in the polyethylene tube 


&62 
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« Polvett 


PE-'90/SI2) 


yiene tube 


Crentle 


the polyethy lene tulx 


aspiration with a 


Used as 


The 
during. this 


s\Tinge is 


is slowly withdrawn 


patient's Position may be changed 


procedure, 

One must not misinterpret a small spurt 
of blood as the polyethylene tube is pulicd 
back out through the last 2 in., as this may 
come from the perforation of the abdominal 
wall, If precautions have been taken to be 
certain of entering the peritoneal cavity, 
bleeding from organs within the peritoneal 
cavity usually appear early in the aspiration 
Clotted blood from the abdominal wall will 
appear near the end of withdrawing the 
polyethylene tube, 

A positive tap is obviously more signifi 
cant than a negative tap, but with practice 
one learns to depend upon the negative 
results, Our impression agrees with others 
in that perforation is more likely to occur 
where bowel is adherent to the abdominal 
wall and, therefore, scarred area of the 
abdominal wall should be avoided, 

We have had the experience of cutting ott 
a tube in the peritoneal cavity, having been 
the tube 
needle was still in the abdominal wall. In 


careless removing while the 
two instances the bowel was perforated, as 
evidenced by smears which contained mul 
tiple bacteria and/or obvious small-bowel 
content. No complications or sequelae de- 
veloped in either case, 


Medicine giass 
> 
2cc syringe with Pyporeedie 
Pre 
AD 
: 
: 


DIAGNOSTIC PARACENTESITS 


Summary 


A technique of refinement in diagnostic 
paracentesis is presented, ‘The insertion of 
a long tube of polyethylene ts suggested as 
a means of increasing the reliability of this 
peritoneal tap. 

We have found the method infinitely satis 
factory in aiding in the diagnosis of other 
Wise difficult and in 


problems, Mans 


instances it has been the diagnostic aid that 


has detinitely established the subsequent cor 


rect treatment in the acute, as well as the 
pseudoacute, surgical abdomen. 
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Cardiac Reflexes in Pulmonary Embolism 


The cause of death from a small pulmo- 
nary embolism is not clearly understood. 
There is reason to believe that deleterious 
rardiac reflexes may occur, but their ap- 
pearance has not been verified experimen- 
tally. However, the investigators cited 
have used heart-lung preparations or anes- 
thetized animals in which retlexes would 
probably be abolished, and their results, 
therefore, are of questionable value. It is 
bvious that a method must be used where- 
vy these studies can be performed on un- 
inesthetized animals, 

Chis laboratory has previousiy studied 
pulmonary vasoconstriction associated with 
pulmonary embolism in unanesthetized 
rabbits, and we feel that a correlation of 
such studies with the electrocardiographie 
pattern may throw some light on the prob 
lem. We should also like to report on some 
preliminary hemodynamic studies concern 
ing a possible terminal mechanism of death 
n pulmonary embolism, 


Pulmonary Vasoconstriction 


(ur method of study has been the injee- 
tion of a standard .dose ¢1 cc/lb. of a 
0.48% solution) of 5y-sized graphite par- 
ticles (Dixon’s Airspun Micronized Graph 
te, Type 200-09) into animals and studying 
their distribution in the lungs. The average 
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number of graphite-filled blood — vessels 
(20, in diameter or larger) per low-power 
field is used as an index of vasoconstric- 
tion, With vasoconstriction, the graphite 
particles collect in the arterioles, and. the 
number of graphite-filled arterioles per low 
power field is relatively high, In the ab 
sence of vasoconstriction the graphite 
particles diffuse into the capillaries, and the 
number of graphite-filled arterioles is low 
In this manner the microscopic data can be 
presented in tabular form, 

It has been found that anesthesia with 
ether and pentobarbital (Nembutal) abol 
ishes Vagectomy ap 
peared to have particular effect on 


Taste 1—Swamary ef Experimental Data on 
Pulmonary Vasoconstriction * Associated 
with Pulmonary Embolism in the Rabhit 


Arterioles 


per 
Rabbits, Power 
Drag Dose No. Field 
A. Previous studies 
Control 17 
Ether 12 5.3 
Pentobarbital 1h 33 
Atropine 2.17 mg to 17 
Vagectomy iM 
Tetraethylammonium 
Etamon 30 mg/kg 3.7 
Tolazoline (Priseoline 25 meg. lz 38 
Epinephrine 6.01 mg/kg.* s 0 
0.01 mg/kg. 1.5 
Is. Present studies 
©: inhalation 9.3 
©» positive pressure lw 10.2 
Papaverine 1. V. Wmg. w 10.5 
Serotonin 0.05 mg/ib.* 33.2 
6.05 mg/Ib.§ $0.3 
S U 3822 ¢ 5 mg/kg. 32 1.0 


* The degree of vasoconstriction is a direct function of the 
number of graphite-filled arterioles seen per constant low-power 
microscopic field. 

+ Intravenous, 10 minutes before embolism. 

t Subcutaneous, simultaneously with embolism 

§ Intravenous, simultaneously with embolism 


; 


CARDIAC 
Vasoconstriction, whereas atropine mark 
edly eliminated it, probably by a direct 
effect on the blood vessel, and not by way 
of the vagus nerve." 
the 


system revealed that 


Studies with various 


drugs atfecting sympathetic nervous 


ganglion- and adren 
ergic-blocking agents eliminated the vaso 
constriction, doses 


Kpinephrine small 


was found to produce a transient pulmo 
nary vasoconstriction, yielding to a more 
prolonged vasodilatation ® «Table 1A), 

A study of the effect of additional agents 
on the pulmonary circulation of the unanes 
thetized rabbit has recently been completed. 
Oxygen and positive-pressure oxygen 
inhalation, 
SU3822 * 


papaverine, 


and 
were employed el able 1B). It 
appears that oxygen inhalation and papav- 
mild 


SU3822 is a strong vasodilator. 
is 


serotonin, 


erine are vasodilators, whereas 
Serotonim 


a potent vasoconstrictor, 


In summary, it would appear that a 


pulmonary vasoconstriction is associated 
with this type of experimental embolism 
in the rabbit which 1s not mediated through 
the vagus nerve. It is probably a local 
vascular response, although there may be 
some modifying effect of the sympathetic 


nervous system, 


Cardiac Studies 
It is felt that a correlation of these pul 


monary Vasoconstriction studies with the 


electrocardiographic pattern produced by 
pulmonary embolism might shed some light 
on the presence of cardiac reflexes. 
During acute cor pulmonale, visualiza- 
tion of the heart reveals a dilatation of the 
right ventricle, pulmonary conus, and auri- 
cle associated with a decrease‘in the volume 
of the cavities on the left. This causes the 
left ventricle to be displaced upward and 
backward with a clockwise rotation. An 
increase in right intraventricular pressure 
oceurs, which may produce ischemia of the 


right side of the heart from a purely me- 
* This drug [1-benzyl-2-(2-dimethylaminoethy]) - 
isoindoline dihydrochloride] was supplied through 


the courtesy of Ciba Pharmaceutical Products, Inc 
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REFLEXES IN PULMONARY EMBOLISM 


chanical 
the 


effect © tron listurbanee 


coronary circulation. Several rhyth 
disturbances may be seen, such as auricula 
Hutter -and 


AV 


usually 


bigeminus 


fibrillation, 
blocks. The cause ot 
ventricular fibrillation 


ind 


pulsus 
and death 
with occa 


bloct 


listurbanees 


sional ventricular standstill 

The 
which accompany these changes have beet 
Woltt,” 


electrocardiography 


electrocardiographic 


summarized by Karlen and using 


vector and ordinary 


The initials ORS vectors Were directed 


superiorly and slightly to the right ind usu 


ally were greater than normal in magnitude 


Leads 


Thus Q waves are seen in 
and aVr. 

The terminal vectors were d 
right posteriorly and superiorly and were 
of larger magnitude than normal. Thus > 
These 


clari mart 


waves may be seen in Leads 
and IIL with a late R wave in aVpx 
electrocardiographic results 
edly the previous pattern, which had beet 
so well described by MeGinn and White 
i. the At the 


the transitional zone to the let 


pattern, same time 
a shift of 
was found in the precordial leads. This wa- 
corroborated by other 
As evidence of right ventricular ischemi 
the ORS-T 


the S 


vector angle is abnormal and 


T-segment vectors are displaced 
to the right. Rhythm disturbances, such as 
auricular flutter and fibrillation and 


bl ck, 


right 


bundle-branch have been found nu 
human cases, 


In the course of studies on pulmonary 
embolism in dogs, using a constant embolhz 
ing infusion of barium, a fairly character 
The 


the pulmonary 


istic hemodynamic pattern ts found. 
falls, 
and 


cardiac output and 


artery pressure pulmonary vasculat 
resistance increase. Terminally, the cardia 
output continues to fall and the resistance 
to rise, but the pulmonary artery pressure 
begins to drop as the right heart tails until 
the animal dies. The S-T-segment changes 
do not appear usually until the peak of the 
pulmonary artery 


pressure 1s ippre vached 


(12 of 13 animals; Fig. 1) 


* 
g 
‘ 
ees 


ARCHIVES OF SURGERY 


Dog No. 20 , 30 /bs 
C.0 


(L./ Min.) 


Cardiac Output 


Fig. 1—Typieal hemo 
dynamic pattern of ex 
oC. R \ perimental continuous 
pulmonary embolism, 

\ showing onset of S-1 
segment changes with the 
peak of pulmonary artery 
pressure just) prior to 
failure of the right heart 


T 


S 
S 


on 


e 
20 


15 
MINUTES 


Fig. 2.—Kelative tricuspid 
nsulticiency with pulmonary 
mbolism. .4, tracing of vena 
‘ava pressure prior 
holism, showing normal yp: 
tern with tvpical x-descent 
vith onset of ventricular 
systole RB tracing 
luring terminal phases of 
pulmonary embolism, show 
ing elevated venous pressure 
with a venous pattern of 
tricuspid insufticiencs The 
x-desceni has heen replaced 
by a peak corresponding 
vith ventricular svstole 


= 
O 
i 
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CARDIAC REFLEXES IN PULMONAR) 


A Control 


3 
Ill. Left tracings: control; right tracings 
B, Leads aVr, ind ales and right 


shift, with vector pomting 

Phe fall pulmonary artery pressure 
mav be due to something other than right 
Preliminary studies on 
of 


ventricular failure. 
the 
the 


vena cava pressures reveal onset 


tricuspid insufficiency pulmonary 
)) 


as 
irterial pressure increases (lig. 
order establish the electrocardio 


In to 


graphic pattern in the rabbit, a 1.5 cc, per 
pound dose of the previously mentioned 
it 


proved to give a fairly consistent electro 


graphite solution was injected, and 
eardiographie pattern which closely resem 
bled the previously deseribed human pattern 
still had a low mortality rate the 
experimental animal. The main (OKS com- 
plex tended to become horizontal, and the 
terminal appendage was directed the 
right and superiorly, ST-segment changes 
and QORS-T-angle changes were distorted 
in the majority of animals ¢ Pig. 

this 
the 


tioned drugs were studied on the rabbit. 


nee standard pattern was estab 


lished, effects of all) previously men- 
Since the OKS complex in the rabbit is so 
brief (0.02-0.04 second), it was difficult to 
use it as a test point. However, since we 
have previously shown that) S-T-segment 
changes have an ominous significance, and 
since they are so readily discernible on 


the electrocardiogram, it was decided to use 
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pulmonary en lisn he ra 


EMBOLISM 


| | 


‘ 


et 
ibbit. .1. Leads 


five muulmonary 


severe 


in wl. Marked 


them to the effect of pulmonary 


gauge 
embolism on the heart. 
As be (Table 2), 


were asst «ciated with 


can seen agents that 


minin il or ne Vaso 


constriction (ether, pentobarbital, itropime, 


tetracthvlammonium chloride Etamon |, 


tolazoline | Priscoline|, SU38 


cll be 


nephrine, given 10 minutes prior to 
lism or given in small doses simultaneously 
TABLE 2 
Demonstrating 


Sw 


Drug 


Control 
Ether 
Pentobarbital 
Atropine 
Vagectomy 
Petraethylammonium 
Etamon 

‘Tolazoline (Priscoline 
Epinephrine 

I.\ 


Sub. ent 


10 min. prior to embolism 
simultaneously 
I.V. simultaneously 
inhalation 
positive pressure 
Papaverine 
Serotonin 


SU3s22 


10 min. prior to embolism 
simultaneously 


: 
§ 
mibolist 
tracings same «as -segmenm 
1] 

Pulmonary Embolism 
Rabbits, Mortality 
10 1 
Ww 1 
0 
10 2 ) 
10 0 
10 - 
+) 
5 0 
X67 


$-T PULMONARY 

Changes VASOCONSTRICTION 
per/lO 
Animals NONE |MODERATE| SEVERE 
7 eee 
3-6 * 
seas 

0-6 7-15 16- 30 

ART. /LPF 


Fig. 4—Correlation of pulmonary vasoconstric- 
tion with severity of cardiac changes 


with embolism) showed few cardiac 
changes, with one exception (tolazoline). 
However, those agents that were associated 
with severe vasoconstriction control, 
vagectomy, epinephrine given intravenously 
and simultaneously with the embolism, and 
serotonin) showed the most cardiac changes. 
The rest of the drugs were intermediate in 
action. If the degree of vasoconstriction, 
as shown by the number of arterioles per 
low-power field, is correlated with the de- 
gree of S-T-segment changes, one will find 
what appears to be a significant correlation 
between the two (Fig. 4). In other words, 
agents associated with vasodilatation give 
few S-T-segment changes, whereas those 
associated with a high degree of vasocon- 


striction give severe S-T-segment changes, 


Comment 
Salvage of a patient from pulmonary 
embolism is a tug of war between the pul- 
monary resistance and the pumping action 
of the heart. With a constant pumping 
action, the size of the embolus or the de- 
gree of associated pulmonary vasoconstric- 
will the When the 
resistance remains constant, the reserve of 


tion decide outcome. 


the cardiac muscle is the all-important fac- 
tor. Diseased hearts will thus succumb to 
smaller emboli than normal ones. The rela- 
tive tricuspid insufficiency which we have 
demonstrated ‘is variable to 


another con- 


will 


sider. when 


Certainly, present, it 


SOs 


A. M. A. ARCHIVES OF 


SURGLEI? 


greatly decrease the ability of the right 
heart to pump blood through collateral pul- 
monary channels at a very critical time. 
It may represent the point of no return 
with pulmonary embolism! 

I:xperimental studies are very confusing. 
There is great variation from = species to 
species with regard to pulmonary vessel 
reactivity and the relation of heart strengt! 
and weight to total body weight. It is cer- 
tainly apparent that 


pulmonary vasoconstriction with embolism. 


rabbits demonstrate 
These experiments with minute emboli den 
onstrate a close parallelism between pulme 
nary S-T-segment 
appear that 
ventricular ischemia producing the S-T 


vasoconstriction and 


changes. Thus would 
segment changes is due to increased intra 
ventricular pressure secondary to the rise 
to pulmonary resistance and is not related 
toa reflex coronary spasm, This pulmonary 
vasoconstriction is not modified by vagee- 
tomy, but it can be relaxed with vasodilating 
adrenergic- and ganglion-blocking agents, 
as well as anesthesia. 

Thus if any reflexes are present in the 
rabbit, they are local vascular ones in the 


lung, and not coronary artery reflexes. 


Summary 
Establishment of a correlation of the 
cardiac changes found in pulmonary embe 
lism and various agents known to affect 
the pulmonary vascular resistance was un 
dertaken in rabbits. It would appear that 
there is a close parallelism between the 
degree of pulmonary: vasoconstriction and 
This 
correlation would seem to indicate that the 


the severity of the cardiac changes. 


cardiac changes are due to increased intra 
ventricular pressure secondary to the pul 
monary embolism and associated vasocon 
striction, and are not related to a_retlex 
coronary spasm, 

Preliminary work on dogs reveals that 
a relative tricuspid insufficiency may play 
a role in reducing the pumping action of th 
heart at a eritical phase of pulmonary em 
bolism. 
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Evaluation of the Fine-Particle Skin Autograft 


Technique 


CAPT. WILLIAM A. COX (MC) and COL. WILLIAM W. NICHOL (MC), U. S. Army 


Introduction 

Many Vears surgeons have searched 
for a better method of securing coverage of 
large, full-thickness skin defects that result 
most commonly from thermal injury. The 
coverage of these large defeets is time-con 
suming and difficult, often requiring multiple 
skin autografts. times sufficient) auto 
graft donor sites are not available, and long 
intervals occur between grafting procedures, 
until the donor areas are healed and can be 
used a second time. 

There is areal possibility. that) atomie 
weapons will be used in any future world 
contlict and cause large numbers of ex 
tensive third-degree burns that will require 
grafting. 

Recently Najarian, Crane, and McCorkle * 
described a’ skin autograft technique using 
food 
Blendor. These investigators reported that 


fine particles prepared ina 
in using this technique they were able to 
cover 9 to 10 times the area that is covered 
by equal amounts of solid sheet, split thick- 
ness autografts. 

The studies reported in the present paper 
were designed to evaluate the effectiveness 
of this fine-particle skin autograft technique. 
(dur object was to determine (1) the extent 
of coverage that could be obtained, (2) the 


effect 


upon the amount of fluid Toss from 


the defect, (3) the protection atforded 


against infection, and (4) the characteristics 
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of the resulting sear as to the degree of 
contraction, fixation, and ability to tolerate 


trauma. 


Materials and Methods 
adult 


and 14 Ib, were used ino the experiment 
divided imto 10 


were 


Forts rabbits, each weighing betweer 


rabbits were wroups of 4 


Four rabbits operated upon at oa time, a 


one of each group of tour was used as a contre 
The 1 


anesthetized by 
paraldehivce or 


animals were intramuscular 


Intravenous pentobarbital sodiu 
On the rivlit dorsal! 


after which a 15X15 em 


shaved 


40% 


trunk was and prepared surgically 


alcohol, The 


surgical 


ether and operative area 


10” 10 


removed, 


draped with towels, and a 


split-thickness skin graft) was using 


(Fig. 1) 


Brown electric dermatome set at O.O10 in 


tenth of this graft, square 


cm, was 


and 


cut into small particles, using 


semi-emicro- Blendor 


the 


SCISSOrS, 


en placed ina 


The remaining mine-tenths of skin graft wae 


discarded. Twenty-six cubic centimeters of chilled 


saline was added as diluent im the 


Chilled 


temperature 


saline used te contre 
The 
Blendor for five minutes, transferred to a. sterile 
test tube, 


Blendor. Wiis 


rise skin was minced an the 


centrifuged for tive minutes. The 
supernatant saline was poured off except for 2 te 
3oce. By agitating the tube, the remaining saline 
was mixed with the precipitate of skin particles, 
Fig. 1.——Obtaming split-thickness skin graft watt 
Brown electric dermatome 
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T TECHNIOt 


Gselatinous 


1 
be spread over e skin 


producing t velatinous 


applic: 


cision of 
Posst neration 


SUCCESS 


fascia by means 
taken 
velatinous particles were obviate 
spre id over the skin de ooth, thin laver, wound 
using knite handle was the fascia overlying 


covere | sheet anspat lastic thi ihility of the epitl 


Biopsy tissue 


rabbit) skin 


FINL-PARTICLE SKIN AUTOGRA| 
\\ \ 
hig. 2s autograft particles realy to Fig. 3.—Gauze Hutt pressure dr place 
detect 
ion. ready for had been pertorated many times wit 
toa full-thickness skin detect needle to permit tui ro a 
This defect) was created by excising tull atforded a transparent window rough 
thickness laver of skin and superficial fascia, the early progress of the era be obse 
measuring em. at the site where the split without disturbing the Phe plast 

thickness skit ratt ul previous! heer sheet Was covered sterile 
This) exeriot was carried to the fascia these were secured pl wit! stent sutut 

verlving the skeletal muscles Fhe depth of the frot the wound edges (Fig 2) The conti ee 
excision of the skin was verified by biopsy This animals were treated similarly except that no ski oe 
cludin to the detects that were create 
] 
or tatiure of the homogenized 
from these elements to invalidate the percentave ot 
gratt was determimed by serial biopsy specimens 
wrath take \tter creating the detect, hemostasis 
taken on the 7th, l4th, 21st, and 2&th poster 
was obtained by using OOOO black s iwatures 
l 6) The \ 
ter of the wratted area t 
pithelial ingrowth the 
was facilitated by excising 
obtained at biopsy was 
— 
7} 
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Fig. 6—Bitopsv tissue 
a Ss of center of defect three 


weeks after grafting 


The percentage of the graft take was determined 


determined following indices 
utline of the nuclear membrane; (2) intact 1 by clinical observation in conjunction with viable 
biopsy tissue. Autopsies were performed on all 


animals that died. Cultures were obtained from 
those grafts that became clinically infected 


network; (3) absence of 


*hromatin 
and (4) actively 


karyorrhexis, and karyolysis, 


advancing epithelial edges 


Results of Fine-Particle Skin Autograph Technique in Rabbits 


Average Size Average Size 
Ifealed at Defect at Healed at Defect at 
3 Wk. 3Wk.,Sq.Cm 4Wk, 4Wk.,8q.Cm 


No. of 


No. of Anesthetic 
Animals Deaths Viable Grafts Graft Site 


Infection of 


Grrafted 30 


Control 


i 
: 
ig. 5.—Biopsy tissue 
center of defect one 
— 
‘ 
Sia a 10 2 0 2 0 56 0 12 
— 
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Results 


Phe accompanying Table records the re- 
sults of these studies. Iour of the grafted 


animals died of anesthesia and were ex 
cluded from the study. Viable grafts were 
obtained on 21 of the 26 animals grafted. 
Nine of the grafted animals had complete 
healing three weeks after grafting. Twenty 
of the grafted animals had complete healing 
four weeks after grafting. None of the con 
trol animals were healed at four weeks, and 
the average time of complete healing of 
these animals was seven weeks, with a range 
from six to eight weeks. 

There was marked contraction of the 
10” 10 both the 


grafted and the control animals. The defect 


original em, defect in 
in all animals consistently contracted to ap- 
proximately 50@ of its original size in two 
weeks and to 100 of its original size in 
four weeks (Figs. 7 and &). 

By observing the fluid present under the 
transparent plastic and present in the gauze 
Huffs at dressing changes, it appeared that 
skin 
did not stop the loss of fluid) the 
defect, 


the application of the homogenized 


Twenty-seven per cent of the grafted 
animals developed infection at the graft 
site, as evidenced by lysis of skin particles, 
purulent exudate, edema, erythema, and 
odor, The micro-organisms most commonly 
cultured Micrococcus and 


were pyogenes 


Pseudomonas aeruginosa, 


Fig. 7.—Grafted defect two weeks after grafting 
almost completely healed 


Cox—Nichol 


Four rabbits died in the postgraft period 


prior to complete healing. Three of these 
were from the control group, and one was 
from the grafted group. Autopsies on these 
animals revealed findings compatible with 
septicemia, 

The sears of both the grafted and the 
control animals were firmly attached to the 
underlying fascia after complete healing 
The 


trauma well after complete epithelization. 


grafted sites appeared to tolerate 
This coverage was evaluated by abrading 
the grafted area with a blunt instrument and 
observing the effects of cage life on the 
grafted area, 


Comment 


It was difficult to determine the amount 
the 
the 
results 
rabbit skin 
to the underlying fascia. Unless this factor 


of skin coverage obtained because of 
the 


contraction 


contraction of size of 
This 


the loose attachment of 


continued 
defect. marked 
from 
Into msideration w hen 
the 


experiments on 


Is. taken one 1s 


evaluating area covered grafting 


rabbits, erroneous con 


clusions will be drawn. 
Three weeks after grafting, if the defect 
had contracted to 6&7 


em. and 60 


covered with skin, then the actual area of 


was 
grafted skin was 67 cm. times 606¢. or 
25 sy. cm. This is approximately 2.5 times 
the area of the skin graft that was minced 
in the Blendor and applied to the defect. 


The increased edge surface of the multiple 


small particles of homogenized autograft 


+ 
4 
Fig. 8—Grafted defect three weeks after graft ee 
ing completely heated 


permitted epithelization to proceed from 


multiple points. This may explain this in- 


crease In area coverage. 


Many of the epithelial cells of the graft 


were broken up by the blades of the Blendor 
or sufficiently traumatized to cause death, 
and this may be the reason why an even 
greater coverage was not obtained, Stained 
smears made of the suspended skin particles 
after blending revealed fragmentation of 
many cells. Usually the fragments were 
composed of groups of cells and occasionally 
an intact hair follicle. Hair follicles were 
also seen in the biopsy specimens obtained 
from the center of the grafts. In rare 
instances fine hairs were found growing in 
the graft area. 

Since this technique does not give com- 
plete epithelial coverage initially or for 
several weeks after grafting, there are raw 
areas remaining that result in loss of fluids 
and provide portals of entry for invasive 
micro-organisms. 

This grafting technique would scem to 
be unsuited for primary coverage around 
joints or in regions where elasticity is neces- 
value in 


sary. However, it might be of 


providing coverage for large, immobile 


areas, Cosmetically it leaves much to be 


desired. 
Summary 


1. Split-thickness skin 


survive five minutes of mincing in a food 


autografts will 
Blendor, and the cell homogenate will pro- 
liferate when placed on a raw defect. 

skin 


grafting covers approximately 2.5 times as 


2. This fine-particle technique of 
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much area as the solid-sheet: split-thickness 
skin-grafting technique. 

3. In the rabbit, a marked contraction of 
full-thickness defects occurs as healing takes 
place because of the loose attachment of 
rabbit skin to the underlying fascia. Within 
two weeks the defect is only one-half its 
original size; in four weeks, only one-tenth 
Unless this factor is considered in evaluating 

‘the area covered in’ skin-grafting experi 
ments on rabbits, erroneous conclusions will 
be drawn. 

4. The fine-particle skin graft technique 
does not appear to prevent fluid loss early 
in the course of the graft. Apparently it 
does not prevent infection, 

5. In using this technique, marked con 
traction and fixation of the scar are seen. 
It could not be expected to give satisfactory 
results in areas where mobility is required 
such as areas around joints. It might be of 
value in providing coverage for large, im 


mobile areas. 
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Introduction 

Pechniques for direct-vision repair of the 
commoner congenital lesions of the right 
side of the heart are being standardized, 
and increasing attention is being directed 
to the left side of the heart. Utilizing 
cardiac arrest, the aortic valve may be ex- 
plored fairly easily, and mitral stenosis and 
insufficiency are being corrected clinically. 
Unfortunately, acquired lesions of the aortic 
valve are difficult to repair adequately, and, 
in addition, aortic insufficiency presents a 
special problem in that the heart is difficult 
to arrest, in the first place, and then difficult 
to restart, in the second. This is due to poor 
coronary artery perfusion, resulting from 
the incompetent aortic valve. Mitral stenosis 
and insufficiency present a more encourag- 
ing picture because in most instances the 
changes in the valve are more amenable to 
surgical correction than those of the aortic 
valve and the problems related to cardiac 
arrest differ from those associated with 
aortic insufficiency. 

Although certain techniques for open 
surgery of the mitral valve have already 
been utilized clinically,’ it is the purpose of 
the present study to evaluate critically such 
techniques from the standpoint of (1) ease 
of application, (2) adequacy of valve ex- 
posure, (3) necessity for adjunct cardiac 
arrest, and (4) incidence of air embolus. 


Methods 


Both acute and survival experiments were car- 
ried out in healthy, anesthetized mongrel dogs in 
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Evaluation of Surgical Approaches to the Mitral Valve 
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which thoracotomy incisions were made through 
either the right or the left fifth interspace, or 
transsternally through the fifth interspace, depend 
ing upon the experimental approach. During periods 
of cardiac bypass and 


iIntraeardias surgery, 


cardiopulmonary function was maintained by 
means of a rotating dise oxygenator coupled witl 
a Sigmamotor pump. Perfusion rates ranged 
from 60 to 80 ce, per kilogram per minute 


Cardioplegia was obtained by injecting potas- 
sium citrate, 2 cc. of 2.5% of solution diluted to 20 
ec, with oxygenated blood, into the base of the 
aorta after cross clamping the ascending aorta 
The potassium solution was injected in amounts 
Just sufficient to obtain cardiae arrest 

Periods of cardiac bypass ranged from 10 to 30 
minutes. Various manipulations, such as placing 
sutures in the valve annulus, were carried out to 
simulate clinical maneuvers while the mitral valve 
was exposed. During such manipulation of the 
valves the left ventricle was of necessity emptied, 
the blood being replaced by air 

It became apparent soon after the inception of 
the study that consistent success or failure of a 


technique depended mostly on the incidence of air 


embolus, which, in turn, depended upon how well 
the left ventricle could be evacuated of residual air 
before the bypass Was terminated. The ease with 
which the air could be completely removed from 
the left ventricle depended, in turn, upon whether 
the left ventricle was primarily dependent or 
superior in position during the open cardiotomy 
To evaluate this principle, anatomical studies were 
carried’ out to establish the relationship of the 
various valves and chambers during open cardi 
otomy. Both survival and acute experiments were 
carried out. The incidence of air embolus was 
determined by noting air in the coronary vessels 
during surgery and in the cerebral circulation at 
postmortem examination 

Three approaches to the mitral valve were 
studied: (1) right-sided approach through a uni 
lateral right thoracotomy incision entering the left 
atrium through the interatrial sulcus; (2) left-sided 
approach through a transsternal incision entering 
the left atrium from the left side by means of an 
incision in the left atrial appendage; (3) left-sided 
approach through a unilateral left thoracotomy 
incision with both partial and total cardiac bypass 
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Fig. 1.—Relative posi- 
tions of the valves ot the 
heart superimposed on 
the profile of the heart 
viewed anteriorly, 


Results With this approach the mitral valve lies at 


1. Unilateral Right Thoracotomy In- distance. from the site of the atriotomy 


cision; Left Atrium Opened from Right 
Side.—This undoubtedly represents the best 


incision (Pig. 1), so that exposure and 
visualization of the valve in the normal- 


surgical approach to lesions of the mitral sized left atrium may be somewhat limited. 
valve. After the usual cannulations were It is, however, satisfactory. The postero- 
made, and before placing the animal on the medial commissure of the valve 1s nearest 
bypass circulation, the left atrium was ex- the incision, hence the most easily visualized. 
posed by dissection in the interatrial sulcus This is, of course, of some advantage in the 
to allow a larger incision in the left atrium, — treatment of mitral insufficiency, in which 


Adjunct cardiac arrest was not used, nor sutures are placed in the posteromedial com- 


would it be necessary unless a concomitant missure, With the right-sided approach, as- 


aortic insufficiency should exist. sociated lesions of the aortic and tricuspid 


Incidence of Air Embolus Encountered in the Various Approaches to the Mitral 
Valve m Dogs 


No, of Dogs 
Cardiac Acute Survival Air 


A pproact Arrest Exper. Exper. Embolus Survival ° 


Right thoracotomy: Left atrium opened from right side. .... No 6 0 
No 
Transsternal: Left atrium opened from left side 
a) Left ventricle vented__.._. Yes 
No 
b) Left ventricle not vented Yes 
No 
Left thoracotomy 
(a) Total 
b) Partial bypass_... 


* Survival in acute experiments means recovery of cardiac function to preoperative level prior to killing the animal, 
t All experiments were technical failures. 
t One experiment was a technical failure 
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SURGICAL APPROACHES TO MITRAL VALUE: 


LEFT THORACOTOMY 
LEFT APPROACH 


TRANSSTERNAL /NCISION 
LEFT APPROACH 


ds 


XE 


MITRAL VALVE 


Fig. 2 
with the patient positioned as shown 


Savittal sections of the heart at the level dep ted in the ise rt, viewed tron 
The arrows indicate the approximate 


RIGHT THORACOTOMY 
RIGHT APPROACH 


TRANSSTERNAL INCISION 
RIGHT APPROACH 


approach to the 


mitral valve; the air-blood levels, the possibility for trapping residual air in the lett ventricle 


valves are likewise readily accessible for 
surgical correction, 

Air embolus is not a problem when the 
mitral valve is exposed this) manner. 
There was not a single instance of embolus 
found in a total of 13 dogs. Six of these 
animals survived 24 hours or more, and 
7 were killed and examined immediately for 
air at the termination of the experiment 
(Table), An explanation of the absence of 
air emboli in these dogs is apparent when 


With the 


placed on its left side on the operating table, 


igure 2/) studied, animal 


Thoms 


( 


the left ventricle the 


portion of the heart. 


most dependent 
Residual air is not 
trapped, therefore, in the ventricle or the 
refills 


incision 


when the heart 
left 


This is likewise true, but perhaps to a less 


aortic outtlow tract 


during closure of the atrial 
extent, When a transsternal incision 1s made 
and the mitral valve approached from the 
right side with the patient in a 45-degree 
supine position (ig. 2/). 

An added advantage of the right-sided 
approach to the mitral valve lies in the fact 
that sicte 


any blood returning to the left 
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of the heart tends to pool in the left ventricle 
without flooding the valve area, affording 
visualization of 


better the valve during 


surgery. It is a simple matter to allow 
the left side of the heart to fill prior to clos- 
ing the left atrial incision, and, as it does, 
all of the air is forced out of the left side 
of the heart through the incision placed in 
When the left 
atrium is completely filled with blood, the 


the most superior position. 


atriotomy incision is closed, while blood 
leaks from the incision to avoid trapping 
even a minimal amount of air. 
Il. Transsternal Incision: 
Opened from Left Side. 
plicability of this approach is similar to that 


Left oltrium 


The ease of ap- 


through a unilateral right thoracotomy in- 
cision except that the transsternal incision 
is more extensive and necessitates opening 
both pleural cavities. In some experiments 
a vent was placed in the left ventricle by 
way of the left atrial appendage to remove 
residual air during closure; in others the 
left atrium was closed without venting. The 
venting technique is simple. Just prior to 
closing the left atrium, a No. 14 F. plastic 
the 
The atrium is 


cannula * is inserted through mitral 


valve into the left ventricle. 
the catheter, which is con- 


closed about 


*C.R. Bard, Inc., Summit, N. J 


PULMONARY 
VALVE 


AORTIC VALVE 


TRICUSPID 
VALVE 
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After all the air 
ventricle, and just 


nected to gentle suction. 


is removed from the left 
prior to taking the heart off pump support, 
the catheter is removed, with the suction 
maintained, 

Because the apex of the heart tends to 
rise with the pericardium open, visualization 
of the mitral valve may be no easier from 
this approach than from the right side. 
When exposure is obtained, however, It is 
somewhat easier to work on the valve, since 
it is closer to the atriotomy incision (Fig. 1). 

With a competent aortic valve, cardiac 
arrest is not mandatory, but exposure of 
the mitral valve is greatly simplified in the 
flaccid, nonbeating heart. In addition, resid 
ual air in the left ventricle may be massaged 
from the flaccid heart during closure. At 
any rate, cardiac arrest is a more necessary 
adjunct for proper exposure of the valve 
from the left side than from the right. With 
this approach, the left atrium is the depen 
dent that blood 
through the pulmonary veins pools here and 


chamber, so returning 
tends to obscure the operative field more 
than when the valve is approached from the 
right. Because the left atrium is in the de 
pendent position, much of the left ventricle 
is superior to it, and air may be trapped in 
this chamber and in the aortic outflow tract 


PULMONARY ARTERY 


TRAPPED AIR 


Fig. 3.—Sagittal section 
of the heart at the level 


shown the insert, 
viewed from below to 
show the relationship of 
MITRAL the mitral valve and the 
VALVE aortic vaive to the re- 


sidual air bubble in the 
left ventricle. 
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during closure of the left atrial incision 
(Pigs. 227 and 3). For this reason, unless 
the left ventricle is adequately vented, the 
incidence of air embolus prohibitively 
high, as shown in the Table. Five out of a 
total of eight dogs in which the left ventricle 
hot 
embolus after left cardiotomy. On the other 


Was vented showed evidence of air 
hand, the incidence of air embolus in the 
eight dogs in which the left ventricle was 
properly vented was zero. Embolization of 
air almost always occurred during the first 
few vigorous cardiac beats, when the heart 
takes over the circulation after the pump 
is turned off. Occasionally, it will occur 
prior to this if pump speed is reduced slowly 
and the left ventricle is able to eject blood 
and air against the pressure head created 
by the pump. 

HT. Unilateral Left) Thoracotomy  In- 
cision; Left Atrium O pened from Left Side. 

Because it is desired to open only one 
side of the chest during mitral valve surgery, 
techniques to approach this valve through a 
left thoracotomy incision were also studied. 
Iwo methods were evaluated, one involving 
total cardiopulmonary bypass, the other by- 
passing only the lungs and the left side of 
the 
Figure 2C, the left ventricular chamber is 


heart. As can be seen by studying 
again superior in position with this ap- 
proach, and problems of air embolization 
are similar to those discussed in the pre- 
ceding section. 

A. Complete Cardiopulmonary Bypass: 
Although it is possible to accomplish a total 
left 
thoracotomy incision, the technique is diffi- 


cardiopulmonary bypass through a 


eult and should not) be considered too 
seriously at the present stage of experience. 
Phe vena caval catheters are passed through 
the tip of the right atrial appendage, which 
is just barely visible and which can be 
drawn into the operative field, Proper place- 
ment of the catheters in the superior and 
inferior venae cavae is difficult. It is not 
necessary to place occluding tapes around 
the caval catheters, since by keeping the 
low the 


caval cavae 


vena 


pressures 


Thoms 


Cross 
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partially collapsed, the right) side of the 
heart is maintained empty, blood being pre 


vented from passage through the lungs. It 


cardiac arrest is utilized, the latter con 
sideration is not important. 
I. Bypass of Lungs and Left Heart 


Only: This technique necessitates the con 
struction of a special plastic cannula, similar 
to that previously described '= to be inserted 
into the right ventricle by way of the pul 
monary outflow tract. The cannula ts held 
in place by means of purse-string sutures 
Overdistention of the right ventricle can be 
avoided either visually or by means of a 
pressure cannula incorporated in the intlow 
cannula in the right ventricle. Seven dogs 
were operated on utilizing this technique 
Cardiae arrest was not used. In each in 
stance the mitral valve was exposed, the 
exposure being adequate. Surgery was car 
ried out successfully in three of the seven 
dogs, and the dogs survived for periods ot 
over 24 hours. In three dogs, the perfusion 
was satisfactory, but irreversible ventricular 
fibrillation occurred, owing to air emboli in 
the coronary arteries forming immediately 
after the pump was stopped and the heart 
took over its own function. One experiment 


All in all, the tech 


nique was considered to be a poor way by 


was a technical failure. 


which to approach the mitral valve, since it 
requires special techniques and is more 
difficult to utilize than total cardiopulmonary 


bypass. 
Comment 


Open techniques for mitral valve surgery 
will gradually replace existing closed tech 
niques as the open methods continue to 
become safer in their application. In spite 


of efficient pump oxygenators and well 
trained surgical teams, the specter of air 
remains as an un 


The 


application of a technique and the adequacy 


emboli in vital organs 


expected catastrophic event. ease of 
of valve exposure become secondary con 
siderations if the technique cannot be ap 
plied without the fear of air emboli. 
Because the large diseased hearts found 


in adults with acquired heart disease are 
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MOTE susceptible to the complications of 
cardiac arrest, it is important to be able 
to expose the mitral valve adequately with- 
out the adjunct of cardioplegia, except in 
imperative situations, 

In these experiments, the right-sided ap- 
proach for surgery of the mitral valve 


proved to be the most satisfactory from 
all standpoints. Only a unilateral right 
thoracotomy incision Is necessary; visualiza- 
tion of the valve is adequate; cardiac arrest 
< not mandatory, and of utmost Importance 
is the fact that the incidence of air embolus 
was zero. There is the added advantage 
that associated lesions of the aortic and tri 

cuspid valves likewise are accessible for 
surgical correction. 

Unless the left ventricle 1s properly 
ented, left-sided approaches to the mitral 
valve are associated with a pre hibitively high 
incidence ot ar embolus. In addition, 
ardiac arrest is more imperative as an 
vdjunct procedure to gain proper visualiza 
tion of the mitral valve. With the left ven- 
tricle vented to avoid trapping of air in 
this chamber, overdistention of the left 
ventricle during recovery from cardiac ar- 
rest is likewise prevented. In these expert 
ments in which the left ventricle was vented, 
recovery — from potassium citrate-induced 
cardiac arrest was 10067, which varies from 
results in previous work in which this factor 
of overdistention was not controlled.4 

\t the present stage of our experience, 
operations through unilateral left) thora 
cotomy incisions can be discarded as inferior 
to those described above. 

The experimental observations — docu 
mented in this report have been confirmed 
‘na small clinical experience involving both 
stenotic and insufficient mitral valves. At 
the present time all patients with mitral 


insufficiency are operated on utilizing open 
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techniques in the repair of the valve. With 
mitral stenosis, the pump-oxygenator equip 
ment and team are standing by, and, in the 
event that the valve cannot be opened satis 
factorily by finger fracture, the patient is 
placed on cardiopulmonary bypass for com 


missurotemy under direet vision. 


Summary 

1, Techniques for satisfactory surgery of 
the mitral valve are evaluated. 

2. The relationship of the position of the 
various chambers of the heart during sur 
gery to the incidence of air embolus 
stressed. 

3. Rts concluded that the right sided ap 
proach to the mitral valve in most satis 
factory from the standpoint of ease of 
application, adequacy of mitral valve ex 
posure, the fact that adjunet cardiae arrest 
is not necessary, and the absence of at 
embolus. 


Division of Surgery, St. Luke's Hospital, 11311 
Shaker Blvd. (4) 
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Strangulated Internal Hernia 


Associated with Trauma 


CHARLES J, MOCK, M.D., and HARRY E. MOCK Jr., M.D., Chicago 


Two patients with strangulated intestinal 
obstruction due to internal hernia associated 
with trauma admitted to the Third Surgical 
Service at St. Luke's Hospital aroused our 
interest this condition, especially since 
father. 


the first of these patients ts our 


Intestinal obstruction caused by internal 
hernia 1s relatively uncommon, the incidence 
ranging from less than 0.016 to 5¢¢ of all 


eases of acute intestinal obstruction in 


various series. Even more unusual are those 
cases with hernia through defects in’ the 
mesentery or omentum, such as occurred 
in the cases here reported. excluding those 
defects produced surgically, these amount 
10% of 


internal hernia. 


to about the reported cases” of 


Careful review of the literature revealed 


only 32 previous cases of hernia through a 


defect in the greater omentum «Table 1). 


Submitted for publication May 6, 1958 

From the Departments of Surgery, Presbyterian 
St. Luke’s Hospital and University of Hlinois Col- 
lege of Medicine. 


Tarte 1—Transomental Hernias 
Cases from Literature, 
Original Not Included in 
Cases Prior Reports 
Copenthaver 1 
RivchRer 1 
Martzloff 1 15 
Melver ¢ 1 
MeLean 1 
Crentile 1 
Hlansmann and Morton * 1 
Mayo, Stalker, and 
Miller ¢ 1 
Sanes and Postoloff * 1 % 
Gubler and Yedinak *. 1 
Davies ¢ 2 
Mock and Mock ¢ 1 
Total 12 21 
firand total . 33 


* Collective review. 


* Cases not included in any reviews, totaling 6, 


The fine review by Martzlow ' covered the 


period from 1840 to 1929, and three other 
authors reviewed the literature, but only one 


article contributed than single 


original case. In addition to the sin 


added herein, six cases not included in any 


previous review articles were collected 


In none of the reported cases was. the 
omental defect considered to be of traumatn 


origin, although this was mentioned as 


possibility in of Martzlofi’s collected 


One 


Litting imyuries 


cases, with no details given. 
were associated with the onset of symptoms 
in the first two cases listed, but these wert 
not considered sutticient to produce the ce 


fects. Our first case 1s therefore unique 


in being the first reported instance of transo 


| Vel INSPITE rm 


Author Cas r Repor 


Prats °.. 
Mayo 

Kirchner ¢ 
Short 


Brown * 
Richardson * 
Cutler 
Short 
Melver 
Smith, A 
Edwards * 


Hunter ¢ 


M.* 


Gatewood * 

Tackson 

Workmen's Compensa- 
tion Acts t 

Hansmann and Morton 4 

Cutler and Scott * 

Dolton ¢ 

Smith, R. ¢ 

Tanner ¢ 

Johnson 

Mock and Mock ¢ 


Total 101 


Grand total 


* Collective review, 


* Cases not previously included in any review totaling 15 


ist 
4 
Cases from Literature 
Origina vot Included in ae 
1 
2 
R81 


mental hernia in which the defect and hernia 
were pre xluced by injury. 

One hundred twenty-six cases of in- 
testinal herniation 
through nonsurgical defects in the mesentery 


obstruction due to 
of the small or large bowel were collected 
on thorough review of the literature (Table 
2). This survey went back as far as 1836 
in the excellent collective review by Prutz.?! 
To these we add one case. No author has 
added more than two new cases, most in- 
stances being covered in single-case reports. 
Occasional comprehensive reviews have ap- 
peared, as noted in the Table, the latest 
being that of Cutler and Scott in 1944, 
It is difficult to collect all of the scattered 
cases, and no author has been completely 
successful. Hansmann and Morton?! tabu- 
lated 132 transmesenteric hernias, but their 
sources Were not clear, so that duplications 
may have been included. Gatewood * studied 
this situation carefully and reported 69 
cases up to 1934, including 13 cases which 
had never previously been collected. None- 
theless, 18 cases were found reported prior 
to that time which he failed to include, 10 
by Prutz and & elsewhere (the 7 original 
cases reported by Mayo, Kirchner, Richard- 
son, McIver, and A, M. Smith, and one of 
the two cases of Hommes. collected by 
Smith). We have also added seven isolated 
cases reported since 1934 and not previously 
collected. 

In only 12 of these 


cases of trans- 


mesenteric hernia was a history of trauma 


ABLE 3.—Transmesenteric Hernias Related to 


Trauma 


Minor Injuries 

Possibly Related 

to Production of 

Hernia But Not 
of Defect 


Injuries 
Which Pro- 


Author duced Defect 


Prutz 

Rutherford 

Kirchner 

Brown 

Cutler 

Workmen's Compen- 
sation Acts___ 

Mock and Mock 


AM. ARCHIVES OF SURGER) 
obtained (Table 3), including even remote 
minor injuries possibly related to the cause 
of the hernia but not to the production of 
the defect. Straining that seemed quite 
definitely the precipitating cause of the 
hernia occurred in the Workmen's Compen- 
sation Acts report” as well as in our case. 
Only in the single cases of Kirchner ™ and 


Brown! did the mesenteric defect appear 


to be of traumatic origin. 
It is thus 
mesenteric 


that omental 


through 


apparent 
defects which such 
hernias occur are rarely caused by trauma. 
It is the consensus that such defects are 
usually developmental in’ origin, although 
they are occasionally the result of inflam 
mation. 

These defects are much commoner than 
hernias through them resulting in obstrue 
tion. Free passage of the intestine through 
the defect and back again by peristaltic 
action probably occurs, with no symptoms 
unless incarceration develops. Strangulation 
usually occurs early. The lack of any pres 
sure differential between the two sides of 
the defect within the abdomen, even with 
the application of external forces, accounts 
for the relative infrequeney of this condi 
tion and the rarity with which it follows 
trauma. 

The preoperative diagnosis, beyond that 
of intestinal obstruction, is extremely dif 
ficult to establish in internal hernias and 
was not made precisely in any of these 
collected cases. The early onset of strangu- 
lation is indicated by the 75% to 80% 
incidence of this condition. Of the 22 cases 
of transomental hernias in which the con 
dition of the bowel was stated, 55° had 
strangulation without necrosis, and an ad- 
27% had 


cases Ot 


ditional gangrene. Torty-three 


such transmesenterie hernia had 
26 strangulation and 49 gangrene. Ke- 
sults of treatment of 26 collected cases of 
transomental and cases of transme- 
senterice hernia in which sufficient data were 
presented are summarized in Tables 4 and 


5. The improvement in the mortality rates 


Vol. Zi; Dec., 1958 


2 
2 
: 
3 1 
2 
1 
1 
Total._.. 13 2 
RR2 


STRANGULATED INTERNAL HERNIA 


Taste 4. 


Prior to 1936 


Mortality 


Cases Died Rate 
Surgery performed 17 3 In’; 
Bowel resection all 
gangrenous 3 2 
Reduction of hernia 10 0 
Strangulated but viable 0 
Circulation unimpaired 4 0 
Type of surgery and con- 
dition of bowel not: stated 4 | ag 25% 
No surgery 3 3 
Jowel gangrenous | 1 
Strangulated but viable 2 2 100°; 
Total... 2 6 


-~Transomental Hernias 


Since 1936 
Mortality 
Cases Died Rate Cases Died 
0 22 
2 o 
3 0 13 
3 4 
4 
4 2 
1 1? loot, 00 
100 
1 1 
6 1 26 


* Pathology not detected at surgery; patient died with gangrenous obstruction 


¢ Moribund on admission due to strangulated obstruction, 

$ Of 33 total eases, 26 eases in which end-result was stated. 
since 1936 indicates the great advances in 
surgical therapy in recent years, particularly 
The 


major reason why 33 cases had no surgery, 


in those cases requiring resection. 


with a 100 mortality rate, was deteriora- 
tion of the patient's condition beyond the 


point where indicated surgical procedures 
could be tolerated. Early diagnosis, neces- 
sary supportive care, and prompt surgical 
intervention before this state is reached are 
the major factors in lowering the excessive 


mortality rate. 


TABLE 5.—Transmesenteric Hernias 


Prior to 1936 


Mortality 


Case Died Kate 
Surgery performed . 45 23 51% 
Bowel resection —all 
teduction of hernia 31% 
Strangulaied but viable 6 1 17% 
Circulation unimpaired. . 7 3 13"; 
Condition of bowel not 
stated 2 33% 
Laparotomy procedure 
not stated i4 
Bowel gangrenous 
patient moribund —un- 
fit for resection 3 3 loot 
Condition of bowel not 
stated il 73% 
No surgery Pal) Pal) 
Jowell gangrenous 2 2 
Strangulated but viable 3 3 LOO; 
Patient moribund —con 
dition of bowel not stated 1 100" 
No further details 23 23 100%; 
Treatment not stated 12 
Bowel gangrenous 1 1 LOG 
Condition of bowel not 
stated 45% 


* Died of unassociated perforated peptic ulcer 
+ Of 127 total cases, 95 cases in which end-result stated, 


Vock 


Mock 


Since 1936 Potal 
Mortality Mortality 
Cases Died Rate Cases Died Rate 
9 1 24 
3 o 10% 
6 1 17% 25 7 28% 
2 v 0 s 13% 
- 33° 
- 1 79 
100° 
il s 73% 
29 100% 
- 2 2 100° 
- 3 $ 100°; 
1 
ous ~ 23 23 100% 
12 6 50% 
- 1 1 100% 
il 45% 
9 1 95 59 62% 


= : 
ty 
5 
202 


Report of Cases 
ASE 1—H. E 


surgeon, 


M., a 68-vear-old white male 


almost immediately after returning un 


scathed from a three-month hunting trip in South 
Africa, sustained fractures of his sternum and four 
ribs in an automobile accident. He was hospitalized 
elsewhere for one week and made satisfactory 
progress. Seven days after the accident he had an 
uttack of upper abdominal pain, accompanied by 
light-colored stools, from which he recovered 
shortly without treatment. Three weeks after in 
Oct 1949, he 


right upper quadrant pain which did not 


jury, on awoke with severe 


colicky 
radiate. Tenderness was marked in the right upper 
juadrant with guarding, but there were no other 
abdominal sounds were 


ibnormal findings; bowel 


normal. Pain was relieved for a few hours by 


itropine, only to return with imereased severity 
He was admitted to St. Luke’s Hospital at 6:00 
Abdominal examination revealed exquisite 
tenderness in both upper quadrants, with dullness 


ind some rigidity in the right 


There 


the bowel sounds were hype ractive but of normal 


upper quadrant, but 
no palpable mass Was no distention, and 
pitch. Blood pressure was 150/70 and pulse 42 
X rav ot the 
Che white blood cell count never exceeded 11,400 


abdomen was essentially negative 


Four hours after admission constant severe pain 
with occasional cramps persisted in the right upper 
juadrant, accompanied hy and 


nausea vomiting 


Tenderness and rigidity imereased, and rebound 


tenderness developed. The pulse ranged from 36 


to 48 until (Demerol) 
relieved pain, when his pulse 
blood 
blood 
a. m., in spite of 


blood 


pressure, but 


meperidine intravenously 
rose to 130 The 
3:00 a. m., and no 
obtainable at 6:00 
fluids. Plasma and 
raised his blood 


tachyeardia persisted and dehydra- 


pressure fell to 60/0 at 


pressure or pulse Was 


intravenous 


intravenously gradually 


tion increased. Bowel sounds became faint and 


infrequent. 
At 2:00 p. m,, 


mitted, abdominal exploration was carried out un- 


ws soon as his condition per 


der general anesthesia. The diagnoses entertained 


preoperatively were acute cholecystitis with possi- 

ble verforation, verforation of duodenum he 

retroperitoneal mesenteric 


hematoma, and 


thrombosis. The was not 


later stated 


correct diagnosis con- 


sidered, although the patient that he 


strongly suspected it 
\t surgery, through a right subcostal incision, 
i considerable quantity of bloody peritoneal fluid 
black, 
The 


have 


encountered, and ai large mass of 


dilated, 


gangrenous 


was 
necrotic, fluid-filled howel presented 
found to 


the omentum which 


small intestine was 


herniated through a tear in 


was fixed to the anterolateral aspect of the right 


lower quadrant by scarring from an appendec- 


tomy performed 36 vears earlier. About 4 ft. of 


XR4 


ARCHIVES OF SURGERY 


necrotic small mtestine Was rapidly resected and 
continuity restored with a side-to-side anastome 
SIs 

General improvement was immediate, but con 


valescence was slow because of complications : 


atelectasis on the third day after surgery; weak- 


ness and mental confusion, attributed to toxemia, 
cerebral anoxia, and medication, and left upper 
quadrant pain on the 11th postoperative day, due 
Peni 


were 


to anastomotic leak or partial obstruction. 


and chlortetracycline  (Aureomycin) 


administered in spite of his known sensitivity to 


penicillins Tripelennamine (€Pyvribenzamine) was 
‘I here 


of cardiac decompensation, which was controlled 


wiven prophylactically Was some evidence 


medically, but there was considerable difficulty in 
balance with- 


His elec- 


maintaming his fluid and electrolyte 


eut overloading his circulatory system 


trocardiogram revealed Mo changes 


He was discharged from the hospital on his 
lo davs 


No poly 
band forms 


83d postoperative day, but was readmitted 


later because of agranulocytic angina 


morphonuclear neutrophils or were 


present. This was attributed to tripelennamine, the 


only medication he continued after his initial hos 


pital stay. The white blood cell differential 


lett the 


and 


counts had returned to normal when he 


hospital, 12 davs later He has had no further 


gastrointestinal symptoms, although an incisional 
hernia developed and persists 
Case 2—N. G.,, 


chandise buyer, suddenly developed cramping ab- 


a 62-year-old white male mer 


dominal nausea and vomiting 
Aug. 22, 


hospitalize d elsewhere the 


ain, followed by 
I 


while strenuously wood on 
1952. He 
evening because of constant abdominal pain, with 
intermittent 


chopping 
Was ext 
and relieved 
by a normal bowel movement and passing small 
flatus 


eramps, vomiting, not 


amounts of He had had no previous gas- 
trointestinal symptoms or abdominal surgery, and 
There 


of nephritis in 1932, with persistent hypertension 


there was no weight loss, was a history 


Barium enema revealed a large lesion of the 


sigmoid colon, and he Was transferred to the 
Third) Surgical Service at St. Luke's 


hy ambulance on Aug. 26, 


Hospital 


Examination on admission revealed tensely 


distended, tympanitic abdomen, with diffuse ten 


derness but no palpable masses. Bowel sounds 
Rectal examination was 
His blood 


pressure was 170/88 and his pulse 68. A harsh 
The white blood cell 


were active and tinkling. 
negative. Dehydration was obvious 
systolic murmur was heard. 
count was 4150. 

X-rays of the abdomen revealed a small bowel 


obstruction. A Cantor tube was passed success 


fully. Surgery was accomplished on Aug. .29 
From 12 to 15 ft. of small bowel was herniated 
and inearcerated through a 3% in. rent in its 
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STRANGULATED INTERNAL HERNI. 


The 
dilated and dark, but the bowel appeared 


mesentery, hermiated intestinal loops were 


viable 


\ transverse colos 


atter reduction of the hernia 
tomy was performed in the right upper quadrant 
because of the lesion noted on the barium enema 


His 


ficult, with an episode attributed to a pulmonary 


postoperative course was somewhat dif 


embolus. Ilectrolyvte balance Was maintained witl 


chet for two 


liogran 


low-sodiun 
The 
on two oceasions was within normal limits. The 


Cantor tube was removed: and the colostomy opened 


difficulty. because of a 


months prior te surgery electrocar 


on the sixth postoperative day, 

He was discharged from the hospital on Sept 
Barium 
is time revealed no lesion of the sigmoid. “The 
Dec 12, and he 


returned to 


2? and readmitted on Nov. 30 enema at 


colostomy closed on went 


He 


remaits 


Was 
home six days later work on 


5, 19553, 


and he active, with no 
gastrointestinal symptoms and with normal bowel 


} ahits 
Comment 


These two eases of strangulation obstrue 
tion due to internal hernia, one transomental 
and one transmesenteric, are quite typical of 
The 
makes them unusual. The appearance of the 
omental defect indicated that it was trau- 


those reviewed. associated trauma 


matic in origin, the first such lesion reported. 
It was comparable to the only two traumatic 
mesenteric defects described, those reported 
by Kirchner and Brown. The mesenteric 
defect presented herein was thought to be 
congenital, but the minor trauma was con- 
sidered sufficient to have precipitated the 
obstruction. 

As has been true of all such cases, ac 
curate diagnosis was not made preopera- 
tively in either of these instances. The first 
was not even recognized as intestinal ob- 
struction, and the patient’s condition de 
teriorated so rapidly that it could barely 
be restored sufficiently for surgery. Resee- 
tion was successful, but survival was con- 
sidered most fortuitous. [Expert anesthesia, 
antibiotics, and accurately controlled intra- 
venous fluid and electrolyte therapy are in- 
valuable. Intestinal intubation and suction 
may avoid further distention and edema and 
delay gangrene while indicated supportive 
care is rapidly administered preoperatively, 
and they are valuable adjuncts postopera- 


Mock Mock 


tively. Strangulation occurs so early u 
these cases that suction has no place in thet 


The 


early diagnosis and prompt definitive sur 


definitive treatment. impr rtance ot 


gery is emphasized. Only thus can reason 
able mortality rates be obtained. 


Summary 


Intestinal obstruction due to internal 
hernia through a defect in the mesentery or 
omentum was found to be relatively rare on 
careful review of the literature. Thus 33 
cases of transomental hernia and 127 cases 
of transmesenteric hernia were collected 
Such mesenteric and omental defects are 
usually developmental, and occasionally in 
flammatory in origin. Trauma ts rarely as 
sociated with such hernias, particularly in 
the pre dluction of the defect. 
transomental 


case. oof strangulated 


hernia, in which both the omental defect and 
the hernia were attributed to injury, is pre 
sented. Surgical treatment, consisting of re 
section of about 4 ft. of gangrenous small 
intestine, Was successful in spite of several 
complications. 

Also reported is a case of strangulated 
transmesenteric hernia. Trauma apparently 
precipitated the hernia through a develop 
mental defect. Reduction of the viable bowel 
was accomplished surgically, with recovery 

The etiological mechanisms of these het 
Nias is not entirely clear but primarily in 
volves incarceration. This explains the high 
incidence of strangulation and gangrene. 
Precise diagnosis has never been made pre 
operatively in such cases. A high index of 
suspicion and early surgical intervention are 
essential for successful treatment, as indi 
cated by the cases presented and analysis 
of the collected cases. 

EF. Shannon, M.D., and A 


permission to 


Michigan Blvd 


R. Morrow, M.D 


report these cas 
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with Chylopericardium 


CAPT. VICTOR C. STRATTON and CAPT. ROALD N. GRANT (MC), U. S. N. 


Cervicomediastinal cystic hygroma is a 
rarely encountered pathological entity. Gross 
and Hurwitt?! found 19 cases in the litera- 
ture and added 3 of their own. The lesion 
in the case to be reported appears to be the 
second mediastinal hygroma associated with 
chylopericardium and the third case of spon- 
taneous chylopericardium recorded, 

The hygromatous eyst, typically, is a lob- 
ulated, thin-walled translucent sae lined by 
flattened endothelium. The lobules are usu- 
ally separated by fibrous septa, but there 
may be free communication between them. 
The contamed fluid is thin, clear, and faint- 
ly yellow. The lobules may extend between 
muscle bundles, nerve fibers, and other 
anatomical structures in the involved area. 
that outgrowths or 


Croetsch postulated 


endothelial cells: insinuate them- 


the 
and by collection of fluid force apart the 


cords of 
selves between anatomical structures 
walls of the cords, developing lumina, there- 
by distorting the surrounding anatomy. 

tend to develop in the neck 
the 


retroperitoneal spaces. Thus, a definite rela- 


Hygromas 
and, Jess commonly, in groin. or 
tionship is established with two known em 
structures: the lymphatic sacs of the 
Hunt 


ington * believes that the endothelial-lined 


neck and those of the iliac regions. 


sacs of lymph arise from mesenchymal tis- 
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Cervicomediastinal Cystic Hygroma Associated 


sue, coalesce, ramify, acquire lumina, and 
subsequently acquire communication with 
Various veins. Sabin * differs and suggests 
that a small endothelial bud develops from 
the jugular vein, becomes detached, and 
develops as a primary lymphatic sac or bud. 
This structure is paired in the neck. leading 
to bilateral involvement. At about the same 
stage of development, similar buds arise in 
relation to the pelvie veins, thus allowing 
An 
explanation for the peculiar locations of 
these 


hygromas to develop in’ these areas. 


lesions is thus apparent, since true 

hygromas do not develop elsewhere, while 

lymphangiomata may develop anywhere 
Mediastinal may be 


either completely intrathoracie or, 


cystic hygromas 


more 
commonly, combined as a cervicomediastinal 
lesion. In the latter tvpe the mediastinal 
component appears to be an extension of 
the cervical lesion along the sheaths of the 
vessels into the chest. 


great The purely 


mediastinal lesions seem to arise in some 


manner trom sequestered celomic or peri 
the 
a stalk-like communication to the pericar 


cardial tissue. Some of lesions have 


dium. 

Phe rationale for early eradication of the 
lesion Is cosmetic deformity, and obstruction 
and risks of suppuration within the lesion 
lreatment modalities have run the gamut. 
Watchful expectancy, in the hope that the 
lesion will subside, is usually futile. 
suppuration occurs, the patients that) sur 
Vive occasionally are fortunate enough to 
have the lesion disappear, owing to contrac 
tion following inflammation.! 

Multiple aspirations may lead to suppura 


tion and its accompanying risks. 


) 
Z 
| 
ere 
ae 
: 


Fig. 


stic hy 


Age 12 


romatous m; 


hours Cervical and axillary 


birth 


present at 


Selerosing agents injected into the lesions 
have occasionally been successful but alse 
may lead to complications. Suppuration is a 
risk, and the danger of injecting a neecrotiz- 
ing agent in proximity to the brachial plexus 
or the carotid vessels or jugular veins, pro 
ducing thrombosis, is obvious. Moreover, 
if there is a direct communication to a 
vein, such a quantity of agent may be dis- 
astrous to the infant. 

Radium therapy has not generally proved 
successful, owing to the suppuration which 


While and 


Singleton * have had satisfactory experience 


frequently occurs.® Goetsch 
with roentgen therapy to the mediastinum 
and the radon 
seeds, the long-range hazard of radiation to 


Portmann with use of 
growing infants markedly limits the dosage 
and location of the treatment ports. 

Surgical excision in stages has been a 
successful form of treatment. The cervical 
portion of the lesion is removed first, and 
occasionally, in favorable lesions, it may be 
possible to continue the dissection through 
the thoracic inlet, removing all or most of 
the mediastinal component. separate 
thoracotomy is necessary for large remnants 
vhich persist. For purely intrathoracic le 
sions a thoracotomy is indicated, both for 
diagnostic and for therapeutic purposes, 

In the absence of infection, the dissection 
snot difficult. In proximity to great vessels 
ind nerves, there may be some difficulty in 
removing all the tumor, which has grown 
such 


into maccessible areas. In cases, re 
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moving the bulk of the tumor suffices, and 
spontaneous obliteration of the remaining 
tumor seems to occur.) The larger the mass 
the easier the dissection, the multilobulated 
mass being a little more troublesome. If 
possible, it is best to avoid collapsing the 
lesion, as its mass aids in removal of pro 
longations and insinuating projections, In 
the region of the parotid gland, care in pre 
serving the facial nerve is necessary, Simi 
larly, the spinal accessory, phrenie, and 
vagus nerves should be preserved. 


Report of Cases 


AN female infant with a birth weight of 7 Ib 
(31735 gm.) was delivered by low forceps after ap 
proximately The 
of the Infant at birth Was poor There were huge, 
aNnillary, and left 


(Figs. 1 


Respiratory distress developed during the su 


hours of labor condition 


bulging bilateral cervical, sub 


scapular subcutaneous 


>) 


Vstic: masses 


and 


ceeding eight hours, owing to tracheal compression 


by the large cervical tumor. Roentyen examination 


diehned 


ot the chest revealed poorly upper medi 


astinal widening. Surgical decompression of the neck 


Was considered an immediate NECESsIty 
First Operation 


and 


Under nitrous oxide, oxygen, 
the 


1 Dilateral cervi 


ether endotracheal anesthesia, cervical 
masses were easily excised throuct 
cal incisions. ‘The lesions were transected where 
thes disappeared under the clavicle into the chest 
It seemed prudent to defer excision of the medias 
tinal, axillary, and scapular masses. The masses 
The necl 
wounds were closed with drainage tubes heneath 
the flaps. 


Postoperattvely, the 


were typical multicystic hygromas 


infant responded satis 


factorily, having only moderate difficulty with 


Fig. 2—Age 2 months. Left subscapular evstic 


hygroma present since birth 


; 
> 


CERIVICOMEDIASTINAL CYSTIC HYGROMA 


mucus. She nursed well promptly gained 
weight. She was discharged on the 10th day. The 
wounds healed normally 

Second Operation —Two months 
maining masses in the axillae and 


were excised through bilateral axillary 


(Fig. 3) 


Phe mediastinal widening remained un 
postoperatively and during the succeeding 
appeared to be insignificant. However, at 13 


patient was admitted with severe respir 


distress, relieved partially by tracheoston 
examination demonstrated a large superior 
and iodized oil U.S. P. CLipio 


instillation revealed stenosis of the lett maim 


bronchus and tracheal compression (Figs. + and 5) 


Serial films revealed an unexplained variation in the 


The pericardium was 
approximately 150) 
This distention, plus 
tumor mass, compresses 
hig 5 Age 13 months Bronchowrat 
left main-stem bronchial narrowing 


Age 2 months. Healed axillary and 
cervical wounds following staged excision of cystic 
hveroma 


size of the mediastinal mass. Atelectasis due 
bronchial obstruction was considered a likely possi 
bilitv. Thoracotomy was elected 

Third Operation —A transverse sternum-splitting 
thoracotomy and mediastinotomy' was performed 
There was a large cystic hygromatous mass in the 
anterior superior mediastinum, extending over the 
upper pericardium and blending intimately with 
the thymus and overlying the lung roots bilaterally 
It was intimately adherent to the innominate veins 
and superior vena cava and along the esophagus 
This amorphous-shaped mass, consisted of somewhat 


spongy, soft tumor tissue, which on cut section 
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: 
4 
Changed 
months 
mths 
; 
: 
Fig. 4 Ave 13 months. Large mediastinal mass 
- 
oozed fluid that im some areas appeared like ly 
= 
RRO 


hus and explained the abnormal-appearing bron- 


chogram preoperatively. © No intrinsic 


abnormality of the left main bronchus was noted. 


gross 


At the thoracic inlet, the hygromatous mass blended 
with the thymus and the lower poles of the thyroid 
gland and had a more fibrous and less cystic con- 
sistency, 

The mass was dissected from the pericardium, 
phrenic nerves, esophagus, trachea, thymus, and 
thyroid gland, removing approximately 95% of the 
eross mass. The pericardial sac was aspirated 
through a 4 em. incision, and no internal connection 
with the cystic tumor was noted. The pericardial 
incision was left open for drainage. The chest was 
closed in the usual manner with bilateral under- 
water drainage tubes. 

The postoperative course was stormy, with re- 
peated episodes of cyanosis and accumulation of 
chyle in the left chest. Repeated aspirations of 
the chest showed continuous filling with chyle, the 
nature of which was proved by demonstrating 144 


mg. % of cholesterol, with a positive Sudan III 
stain for fat. 

In spite of supportive measures, consisting of 
transfusions, antibiotics, tracheostomy toilet, and 
attempts to maintain nutrition, the patient died ap- 
proximately three months from her last admission, 
being then 16 months old. Permission for autopsy 


was refused 


Comment 


Groves and [filer ™ rep the first case 
of mediastinal hygroma associated with 
chylopericardium. They could find only six 
case reports in which chyle appeared in the 
pericardium, and in all these cases there 
was an associated massive chylothorax. 
Their patient was a 31-year-old woman with 
a hygromatous mass in the superior medias- 
the fluid 
The pericardial fluid was milky- 
They demonstrated Sudan 


tinum, from which resembled 
lymph. 
colored chyle. 
[11 in the pericardial fluid eight hours after 
ingestion, thus proving the connection of 
the pericardium with the thoracic duct, de- 
spite the inability to demonstrate it at sur- 
gery. The hygroma was removed and the 
chylopericardium successfully controlled by 
ligation of the thoracic duct in the right 
chest at the level of the 10th thoracic verte- 
bra. Touroff and Seley '* controlled a 
chronic left chylothorax by ligating numer- 
ous lymphatic ducts in the mediastinum in 


a patient with lymphangiomatous transfor- 
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Naef re- 


ported a case of primary chylopericardium 


mation of the thoracic duct. 
in a one-year-old girl successfully treated 


by transthoracic ligation of the thoracic 


duct. 

kither mechanical obstruction of the su- 
perior vena cava by the tumor or lymphatic 
obstruction by hygromatous transformation 
of the lymphatics may have been responsible 
for the chylothorax and chylopericardium. 
Both 


dogs by ligation of the superior vena cava 
4 


these conditions were produced in 


above the azygos veins.’ Obstruction of 
the Ivmphatics of the neck and mediastinum 
produced by ligation and obliteration with 
sodium morrhuate injection produced both 
chylothorax and chylopericardium in dogs.'* 

Prompt surgical excision of cervicomedi 
astinal cystic hygromas is indicated. A 
concomitant chylopericardium should be 
suspected and, if present, treated by trans- 
thoracic ligation of the thoracic duct. In 
this 


case, in retrospect, the latter might 


possibly have been a lifesaving measure. 


Summary 


The incidence, pathogenesis, and treat- 
ment of cervicomediastinal cystic hygroma 
are presented. The case of an infant with 
massive hygromatous lestons of the cervical, 
axillary, subscapular, and mediastinal re- 
gions associated with chylopericardium, the 
second such case, is reported. Early surgi- 
cal intervention, with ligation of the thoracic 
duct if chylopericardium is present, is ree- 
ommended. 

U. S. Naval Hospital, St. Albans, N 
(Capt 


(25) 


Grant). 
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Since the first LaDue 


ind co-workers, in 1954, the serum glutam- 


observations by 


ic-Oxalacetic transaminase determination 
SGO-T) has become a widely accepted 
adjuvant for the diagnosis of acute myo- 
cardial infaretion.! It is of particular value 
when the clinical picture or electrocardio- 
gram is atypical. Operative and postopera- 
tive cardiovascular crises produce situations 
that are atypical as a rule. History is usu- 
ally unobtainable; examination often is diffi- 
cult; leukocyte count, sedimentation rate, 
temperature, and other indices are distorted 
by the surgical procedure. The electrocar 
diogram is of inestimable value, but it has 
limitations: Diagnostic electrocardiographic 
changes may take time to develop; they may 
be obscured by ventricular arrhythmias or 
intraventricular block, 


lesions may cause only nonspecific changes. 


and subendocardial 
Mhe clinician is not infrequently faced with 
the dilemma of an unresponsive, hypoten- 
sive patient whose electrocardiogram may 
show only sinus tachycardia and primary 
T-wave changes. 

If the SGO-T determination is to be of 
value in assessing the possibility of myo- 
cardial infarction in such patients, the ef 
fects of 


SGO-T 


various surgical procedures on 


levels must be investigated. Cer 
tainly the trauma of operation, and possibly 
the effects of general anesthesia, would be 
expected to produce a transitory rise.? The 
purpose of this study was to gather such 
data. The cases investigated 
was small but adequate for statistical anal- 
ysis. 


number of 
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Effect of Operation on Serum Transaminase Levels 


DOUGLAS A. PERSON, M.D., and RICHARD D. JUDGE, M.D., Ann Arbor, Mich. 


Methods 


A total of 
54 patients, 


246 determinations were made on 


chosen at random. An 
made to include as many different types of opera 
None of the 
any evidence of postoperative myocardial infarction, 
but a few Blood 


specimens were drawn peroperatively Cin all but 


attempt was 


tions possible subjects showed 


developed other complhieations 
two instances) and at various intervals during the 
first 10 postoperative days €Table 1) Only cases 
with preoperative levels within the normal range 
were selected for statistical analysis; there were 


46 of these. In laboratory & to 40 


our units ts 
considered normal and 40 to 50 units borderline 

The specimens were run in duplicate; when 
values did not match, the determinations were re 
peated. In the procedure used, the amount of 


oxalacetate formed by the action of SGO-T in one 
hour was determined colorimetrically by the forma 
tion of a “hydrazone,” which ts highly colored * 


Results 


The individual determinations and other 
pertinent details are shown Table 1. 
Statistical analysis of data from cases with 
preoperative SGQO-T values within the nor 
mal range shows without question that a 
significant increase in serum levels can be 
expected in the majority of cases (Table 2). 
The values plotted the accompanying 
Figure show a maximum increase the 
second postoperative day and a return to 
the preoperative range by the seventh post 
operative day. A significant elevation could 
be detected on specimens drawn immedi 
ately after the procedure in the postanes 
thetic recovery unit +PARU), 

rom the igure, it can be seen that the 
over-all average rise from the preoperative 
measure was not large (15.5 to a maximum 
of 27.3 units on the second postoperative 
day). However, the magnitude of the rise 
* Sigma Chemical Company, St. Louis. 


A Beckman Model DU 


spectrophe tometer at 


505um. was used for these determinations 


OPERATION AND SERUM TRANSAMINAST 


1—lPreoperatu Postoperative 


Transaminase 


Postoperative 


Operation operations 
Greneral Surgery 


Cholecystectomy $2 20 
with common-duet 
exploration 
2 Hemorrhoidectomy 
Choleeystectomy 
with common-duct 
exploration 
jlectomy and 


sigmoidostomy 


Inguinal 
® Diagnostic hiapare 
tomy; drainage of 


bscess 


Liver biopsy 


ommon-duct ext 


(iastrostomy and 
iver and stomach 
Ciastric antral exelite 
on of pancreas 
ovyst 
Anterior sigmoid 
resection 
Anterior sigmoid 
ection 
iXillary 
biopsy 
Diaphragmatte 
hermorrhaphy, 
vagotomy; pyloroplasty 
Bilateral lumbar Moderately adv 


et tubercu 
syinpathectomy nactive tubercu 


imputation right 4 


toe 13th postoper 


Inguinal herniorrhaplhs 
Excision of lipoma, 
posterior ares 
Cholecystectomy hronic pat 
Cholecystectomy; 1] mo. postoperatly 
ommon-duct explor ly 59 units; n 
ation intrahepatic 
remaining 


Excision of presacral 
nenurolemoma 


- > ‘ ) 
Left inguinal 42 2 2 K tual recen 


rebr set 
herniorrhaphy ere il vaseu 


wecident 
Right radical neck 
lissection and left 
supraomohyoid dis 
section 
Laparotomy for G.1 
bleeding 
Split-thickness skin 
grafts to groins 


Person—J udu 


Case 
Ne 
Ww 
Adenoeareit 
olon witt ver 
mental met t 
Ww 
hepatit 
tuberculous eyst 
lisease of liver oe 
137 
sition; duodenotomys Died on 4th} 
s Subtotal gastrectomy 12 
panereatit 
w 
: 
2 
13 
t 
17 
in 
a 
ie” 
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PABLE 1.—Preoperative and Postoperative Levels of Serum Glutamic Oxalacetic 
Transaminase—Continued 


Postoperative Levels, Days 
Pre- — 

Operation operations PARU* 1 Findings 
Left parietal brain 
abscess: craniotomy 
and excision 
Decompressive 
laminectomy L-5 
Laminectomy L-5; 
adhesive arachnoiditis 


Paraplegia resolved 
postoperatively 


41 units at 14 days 
postop. 1950, at 3'y 
mo. postop., with 


serum jaundice 
Cervical laminectomy 


and iliac bone fusion 

Orthopedic 
Left high amputation 43 41 Paraplegic T-12 
hematoma in stumy 
Left tarsometatarsal 9 
arthrodesis 
Revision right below- 
the-knee stump and 
right patellectomy 
Biopsy TB abscess, 
left iliac fossa 
Debridement of feet 
(bone and granulations) 
Syme’s amputation Persistent drainage 
and pain requiring 
below the knee- 
amputation 1 mo 
postop. 
Left medial 
meniscectomy 
Pantalar arthrodesis 
Right acetabul- 
Sequestrectomy 
Removal of screws, 
proximal right ulna 
Left hip disarticu- 
lation; rhabdomyo- 
sarcoma 


Postoperative tem- 
perature of LOL, witts 
wound hematoma 
persistent sinus 
tract for 6 wk. 
Jewett nailing fix- 2: K § f f Multiple attempts 
ation, left hip at reduction in O. kK 
Right knee arthro- 
tomy for osteo- 
chondritis 
Local excision lipoma, 
left thigh 

Urologic 
Transurethral resection 
of prostate (TURP) 
Right orchiectomy 20 
and epididymectomy; 
evacuation hematoma 
TURP and bilateral 
vasectomy 
TURP and bilateral 
vasectomy 
TURP 
TURP bladder neck 
TURP and bilateral 
vasectomy and cir- 
cumcision 
First-stage Johansen 
Right nephro- y ‘ Urinary infection 
lithotomy with fever and 
presistent wound 
drainage 
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Case A 
No. 
25 
ii 
26 
27 
= 
29 
) : 
9 
a 
33 ; 
34 
Z 
35 
i 
; 36 
37 
38 
39 
40 
41 
42 
44 
46 
47 
> 48 
49 
50 
51 
» 


OPERATION AND SERUM TRANSAMINASE LEVE!] 


of Serum Glutamte Oxalacette ransammase——C 


52 TURP 43 39 46 72 72 Persistent fever and 
G. U. infection post 
op.; 14 mo. post 
operative abdomina 


resection 


Thoracic Surgery 


63 Right total pneu 52 39 
monectomy 
54 Right apical and 15 32 43 44 23 Puberculosis 


posterior segmentece 
tomy 


PARU stands for postanesthesia reeovery unit 


from preoperative measure to the measures Clinically significant elevations — wert 


from PARU, postoperative (day) 1. and found to occur under the following circum 


postoperative (day) 2 was sufficiently large stances: 


enough not to be accounted for by chance. 1. Liver biopsy, subphrenic abscess dramage, 07 
In other words, a. statistically significant other procedures involving manipulation of | the 
rise did occur, liver (e. «. hiatus hermia repair), Cases 6, /, 
Considering the variability. of measures 
2. Bilary tract surgery, Cases 1, 3, 18, and 
at PARU, postoperative 1, and postopera ' 
Bs Procedures resulting in extensive trauma t 


tive 2, it 1s possible to determine that only skeletal muscle, Case 40 


the most extreme postoperative response 4. Postoperative complications, such as large 


elevates serum levels of SG‘ )-T to the abscesses or hematomas with cellular necrosis ane 
range considered diagnostically significant hemolysis, Cases 8, 39, and 52 
for acute myocardial infaretion. [Extending 5. Thoracotomy with pulmonary resection, Cases 
the range of the postoperative 1 and 2 meas- >” and 

“le -eoper | “ls to pre sting 
ures to +2 standard deviations reveals that 6. Elevated preoperative levels due to preexisti 
oe : liver disease, biliary obstruction, or massive tissue 
there is less than one chance in a thousand . ( 
necrosis, Cases 18 and 19 


that the operative procedures alone will 


r 7. Possibly prolonged anesthesia myer than five 
cause a rise above 60 units (igure). hours), Case 12 
Phe total picture is not nearly this sim- 
ple, however, when individual cases are 56.3 
analy zed, The observations above would be 
grossly misleading if certain important ex a 
0 
ceptions were not kept clearly mind. TWO STANDARD 
DEVIATIONS 
2—Statistical Analysis in Forty-Six Cases 
in Which Preoperative Transaminase Levels (a) 
Were Normal Lv) 
2 
Postop. Postop.  Postop. 2 
Preop 1 2 7 
0 
Mean 15.5 22.3 25.7 27.3 17.5 7 y 
deviation (PARU) POSTOPERATIVE DAYS 
Mean postoperative SGO-T values in 46 cases 
2.06 3.96 3.2 2 showing normal preoperative levels. The shaded 


<0.05*% <0.001*% <0.005 * 0.20* 
area denotes the range within 2 standard deviations 


_ from the mean. PARU refers to the time during 
which the patient was in the postanesthesia re 
unit 


* Difference between preoperative and present level 


covery 


gos 


Person—Judge 


1—Preoperative and Postoperative Level’ 
= 


These were the exceptions which could 
this 


be identified in small series of 
Undoubtedly there will be others as experi 


Cases, 
‘Tice widens. 


Comment 


transaminase has a 
the cellular 


level, being present in heart, skeletal muscle, 


( slutamic-oxalacetic 
litferential concentration at 
brain, kidney, liver, testis, lung, and spleen, 
in decreasing order.* Cellular necrosis re- 
sults in a postulated release of transaminase 
through the injured cell membrane with 
resultant elevation of the serum level. This 
hypothesis rests on the observation of de- 
transaminase 90¢¢ to 
The level of 
following infarction 


creased cellular 


of infarcted tissues.* 


SGO-T activity has 


subsequently been proved experimentally 
ind clinically to correlate with the degree 
of cellular injury, the amount of tissue 
necrosed, and the relative cellular concentra 
tons of transaminase within the particular 
organ affected.” The last-mentioned factor 
the amount of 
tissue necrosis required to cause an eleva- 
tion of the SGO-T 
As infarcted 
nvocardium (as compared with an average 


becomes important when 


is taken into considera 


tion, little as 1 gm. of 


total weight of 300 gm.) will raise the 
SGO-T above normal. In. skeletal muscle 


considerably more necrosis is required for 
the same elevation. Hepatocellular disease 
or injury tends to involve the entire liver 
parenchyma. It is not surprising, therefore, 
that after injury ‘to this large organ (1400 
gm.) the highest recorded values of SGO-T 
ire found. Clinically speaking, massive 
skeletal muscle injury or assayable liver 
malfunction usually becomes evident before 
a significant elevation in the SGO-T  oe- 

Phis is particularly true in tissues with 
even less concentration of transaminase and 
in the central nervaus system, where there 
appears to be a blood-brain barrier. Large 
infarctions in brain or ?® pulmonary paren 
chyma are required to raise the serum 
transaminase. Case 26, involving surgical 


SOH 


day. 


A 
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drainage of a large brain abscess, showed 
no elevation of SGO-T postoperatively, On 
the other hand, both cases of thoracotomy 
showed a moderate rise. Interestingly, sim 
observations been 


have made by 


Wroblewski and associates following thora 
cotomy in dogs.! 

Comparise m of mean values discloses that 
the maximum elevation following operative 
procedures occurs about 24 hours later than 
that resulting from acute myocardial infare- 
tion. The latter usually reaches peak 
within 18 to 36 hours and is on the decline 
by the second day; the former continues to 
rise through the second day and gradually 
declines thereafter. From a practical stand 
point this difference appears to be of no 
diagnostic importance. 

Operative procedures should not, there 
fore, mask the effects of acute myocardial 
SGO-T in’ the 


patient. .As is so often the case, however, 


infarction on the average 
the final decision as to whether a patient 
has sustained significant postoperative mye 
eardial damage will depend on clinical judg 
ment. The fact that, statistically, it would 
be very unlikely for operation alone to 
raise the serum transaminase above 60 units 
must be balanced in 
the 


each individual case 


the 
amount of trauma involved, and the type 


against duration of anesthesia, 
of pr cedure, More specifically, the excep 
tions previously referred to must be borne 
in mind, 


Summary 

There is a statistically significant rise in 
the level of serum glutamic-oxalacetic trans- 
aminase early in the postoperative period. 
The mean peak occurs on the second post 
operative day. A fall to the preoperative 
value occurs by the seventh postoperative 
Statistically, there is less than one 
chance in one thousand that an uncompli 
cated operation will produce SGO-T values 
within the range that is diagnostic of acute 
myocardial infarction, 

The exceptions in which abnormal eleva 
tions might occur included (1) biopsy or 
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manipulation of the liver, (2) biliary tract 


surgery, (3) extensive trauma to. skeletal 
muscle, ¢4) large postoperative abscess or 
hematoma with cellular necrosis and hemol 
with 


(5) thoracotomy pulmonary 


resection, and, €6) possibly, prolonged 


anesthesia. 

li these exceptions are kept inomand, the 
SGOT) determination should be helpful 
in evaluating acute myocardial infarction 


during the postoperative period, 
| | 


Dr. Richard LL. Cutler, of the Department of 
Psychology, helped the statistical analysts and 
Interpretation of these data 


University of Michigan Medical Sehool, 1405 EF 


Ann 
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The Terminolateral Anastomosis 


EDWARD F. SCANLON, M.D., Evanston, Ill.; BERNARD C. GERBER, M.D., and 


CHARLES J. STALEY, M.D., Chicago 


Fig. a. schematic representation of a dia- 
phragm which might be turned in with an end-to- 
end anastomosis, impeding the normal passage of 
ntestinal contents. &, schematic representation of 
side-to-side anastomosis with dilatation of the blind 


nd 


Various types of bowel anastomosis have 


been described and used with = satisfaction 


for many vears. The end-to-end anastomosis 
is probably the most popular, but it has two 
When the 


lumen is small, it may be significantly nar 


distinct disadvantages. bowel 
rowed by the diaphragm which is turned in 
(Pig. 14). In addition, when there is sig- 
nificant disproportion between the approxi- 
mated bowel ends, the unequal placement of 
sutures predisposes to leaking at the anas- 
tomosis, 

The side-to-side anastomosis produces a 
large lumen with a relatively small dia 
phragm, but it has the disadvantage that 
dilatation of the blind end may occur ( Fig. 


1B). 


disproportion between the bowel segments, 


lurthermore, when there is marked 


dilatation of the larger one will sometimes 
compress the smaller, producing a temporary 
Submitted for publication June 19, 1958. 
From the Departments of Surgery, Northwestern 
Medical School, 
Hospital, Evanston, [L, and the Veterans 


Evanston 


\dmin- 


University Chicago; 


istration Research Hospital, Chicago 


SOR 


partial obstruction, However, our greatest 
objection to the side-to-side anastomosis 1s 
its inefficiency, It seems wasteful of time 
and energy to close one opening and then 
make another, 

The end-to-side anastomosis has some of 
the undesirable features of both the end-to 
end and the side-to-side anastomosis, 

The anastomosis described here, which we 
have elected to call terminolateral, combines 
the more desirable features of the others and 
has none of their disadvantages. The in 
verted diaphragm is small in proportion to 
the size of the lumen; the existing orifices 
are utilized, and there is no blind end. Fur- 
thermore, the lateral incisions can be made 
so that the circumferences of the two seg 


ments of bowel are always equal, 


Fig. 2—Drawing to show location of slit on the 
side of both the proximal and the distal loop. (a) 
represents the antimesenteric border, and (hb) rep- 
resents a position about midway between the 
mesenteric and the antimesenteric border. The slits 
are made sufficiently long to permit one to produce 
the size of lumen desired and to make the cir- 
cumference of the two loops equal 
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THRMINOLATERAL ANASTOMOSIS 
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Fie. 3—Drawing to show the placement 


‘ 


sutures in the anastomosis 


During the past five years we have utilized 
this anastomosis with increasing frequency 
and have recognized no disadvantages. The 
bowel to be anastomosed is prepared as 
usual. If the bowel lumina are equal and 
adequate, an end-to-end anastomosis is pre 
ferred, If the bowel lumina are unequal, 
the bowel with the smaller lumen is slit down 
the side until the two circumferences are 
equal, This slit is always made midway be- 
tween the mesenteric and the antimesenteric 
border, and we have never had difheulty 
with the blood supply to the upper side. If 
the two orifices are small, both segments of 
bowel are slit until the circumferences are 
equal and adequate (Fig. 2). We round off 
the corners of the lateral slit, and the anas- 
tomosis is completed in the usual manner 
(Fig. 3). An added advantage of this tech 


nique results from the fact that the two 


Scanlon et al. 


leaves of mesentery overlap and approxima 
tion easily accomplished with few 
sutures, 

Cheatle, in 1897, described a similar pro 
cedure, but the slit was placed on the anti 
mesenteric border. When this technique 1s 
used, there is a tendency for the two leaves 
of mesentery to be angled apart. Poth 
in 1950, published an article demonstrating 
the procedure illustrated here. lormerly, a 
common -application of the terminolateral 
anastomosis was the closure of a double 
barreled colostomy lowing obstructive re 
section. When one crushed the colostomy 
spur, in the process of closing such a colos 
tomy, a terminolateral anastomosis Was per 
formed. 

We have found the procedure especially 
useful in performing ileocolostomy, after 
right hemicolectomy, and for the esophago 


ileostomy of right colon esophagoplasty 


Summary 


The terminolateral anastomosis results im 
a large lumen with a small diaphragm. It 
utilizes the existing orifices and permits the 
approximation of bowel segments of equal 
circumferences. It results in an overlap of 
the mesentery, which facilitates closure of 
this defect. We think it deserves wider 
adoption, 
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Drainage from the Left 


In our experience, anomalous pulmonary 
venous drainage associated with interatrial 
Of 100 
patients operated on under direct vision for 
interatrial septal defect, 17 had 


sociated abnormal pulmonary venous drain- 


septal defects has been common. 


have 


as- 
age. Of these 17 cases, 15 had anomalous 
drainage from the right lung and 2 from 
the left lung. The 15 cases with anomalous 
drainage from the right lung can be further 
classified; 5 cases had anomalous drainage 
from the entire right lung into the right 
auricle; 7 cases had only partial anomalous 
drainage into the right auricle, while 3 cases 
had right 
auricle and superior vena cava. In one case 


anomalous drainage into both 


the anomalous drainage from the left lung 
was entirely into the coronary sinus; in the 
other it was into the right auricle. 

Usually, we have found that anomalous 
venous drainage of the right lung entered 
the right atrium just to the right of a 
secundum type defect. the 
defect, with the resulting transposition of 


The closure of 


the anomalous venous drainage into the left 


itrium, required the relatively simple 
maneuver of closing the anterior aspect of 
the defect to the atrial wall lateral to the 
anomalous openings. In the case to be re 
ported, however, there was total anomalous 
venous drainage of the left lung directly into 
a dilated coronary sinus associated with a 
foramen ovale. 


patent There was no left 


superior vena cava. 
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Anomalous Pulmonary Venous Drainage 


Phe Successful Surgical Treatment of Total Anomalous Pulmonary Venous 


Lung to the Coronary Sinus 


HENRY SWAN, M.D., and SYLVAN B. BAER, M.D., Denver 


The devel yorrient of this anomaly is clart 
hed by brietly reviewing the embryology of 
the pulmonary venous system. 

According to Butler,’ initially finds 
routes of venous drainage of the lung inte 
the venous primordium that develop inte the 
superior vena cava, innominate veins, core 
nary sinus, proximal portion of the sub 
elavian 


veins, portal vein, gastric veins, 


ductus venosus, and inferior vena cava 
However, the permanent and normal con 
nections of the lungs to the heart depend on 
regression of these imitial temporary con 
nections and development of secondary con 
nections between the heart and the capillary 
One 
see, the initial temporary venous connec 


that 


plexus of the developing lungs. can 


tions persist, many variations of 
anomalous pulmonary venous drainage may 
occur, 

Clinically, the sites of) termination of 
anomalous pulmonary veins, order of 
their descending frequency,?* are the su 
perior vena cava, the ring atrium, the left 
innominate vein, and occasionally the coro 
nary sinus, inferior vena cava, azygos vein, 
left subclavian vein, portal vein, and ductus 
venosus, 

In our unusual case, we were faced with 
the problem of directing the coronary sinus. 
which contained oxygenated blood from the 
left lung and venous blood from the heart 
into the left atrium. The technical aspects 
of this repair and the physiological signifi 
cance of the transplantation of the coronary 
sinus into the left atrium, we feel, are of 
such interest as to warrant this report. 

Report of a Case 
9-month-old admitted to 


General Hospital for the seeond time on July 11, 


hoy was Colorade 


INOMALOUS PULMONAR) 


murmur and 
birth 


because of a heart eyanosis 
had He had 
previously been hospitalized in April, 1956, because 
thrill murmur, and at. that the 
diagnosis was in doubt. Since that time the child 
had had 


irritable, and developmentally was retarded 


1956, 


which been present since 


ora and time 
extremely 
Physi- 


cal examination revealed the patient to be a slightly 


gained weight poorly, heen 


cyanotic, thin, poorly nourished white male infant. 
The heart was found to be enlarged by percussion 
‘There was a Grade 


precordium and 


to the anterior axillary line 


4 systole 


back, with maximum intensity im 


murmur over the entire 


the region of the 
There was also a Grade 2, sott, blow 
heard he left 
The second pulmonte sound was 
There 
dence of clubbing or edema, and the peripheral 
pulses were full 
right atrial and right ventricular hypertrophy. A 


mipple 
middiastohie along 


sternal 


mhurmur 


horder 
Wits evi 


split and widely reduplicated no 


showed 


The electrocardiogram 


chest x-rav revealed the pulmonary vascularity to 


be markedly increased. The aorta was incon- 
spicuous, The hemoglobin’ was reported as 12.60 
gm. 


On July 16 the patient was taken to the cardio- 


pulmonary laboratory for cardiac catheterization 


Ihe results of this study revealed the venous blood 
from the vena cava to be markedly depleted of 
oxygen, having saturations from 26% to 30%. 
Blood oxygen saturation jumped significantly in 
the right atrium, being 80% at the midatrial level. 


he 


Pulmonary artery 


The pulmonary flow was found to two and 


one-half times the systemic flow. 


pressure was elevated to 55/3. Brachial artery 


saturation was 75.8%. From the above data, evi 


dence was obtained for the shunting of blood from 


right to lett and left to right These shunts 


hoth 


were through an interatrial septal defect. In 


Swan—Baer 


LP ENOUS DRAINAGE 


of the patient’s poor course, surgical 


was advised. 


On Aug. 13, under general hypothermia, 
lateral fourth interspace transternal thoracotor 
was done. Following inflow and outflow occlustot 
the right atrium was opened, and a small atria 


septal defect, apparently a patent foramen ovale 


diameter, was tou 


this defect 


approximately em in 


Medial and 


large opening, measuring approximately 3 cm. u 


inferior to was a 


diameter, which proved to be the dilated coronar 


sinus. It was possible to pass a Kelly clamp ou 
into the left pulmonary veins through this oper 


\ search was made for a left superior vena 
No other lett pul 


ine 


cava, and none was found. 


monary veins could be found except those ¢ 


the coronary sinus 


Because of the short length and inaccessible yx 


sition of the left main pulmonary vein, It Was 
decided to attempt to transplant the coronary sinus 
into the left atrium. This was done by removing 
a rather large segment of the atrial septum an 


closing the medial edge of the defect and coronary 
sinus to the atrial wall. The complicated operatior 
appeared at the end to have been technically suc 
cessful. The findings at surgery and surgical re 
pair are described in the Figure. 

‘The child had an uneventful postoperative cours¢ 
and was discharged on the 10th postoperative day 


‘Two months following discharge, repeat cardia 


catheterization revealed no evidence of either i 
right-to-left or a left to-right shunt, and the 
pulmonary artery pressure had fallen to 38/3 
Brachial arterial oxygen saturation was 100% 
The child was last seen in clinic on July 10, 
1957. It was noted that since his last visit he 


had gained weight well. He sat alone and walked 


There was no clubbing, cyanosis, 


without support 


Operative diagran 
the defect and the sur 
gical procedure. The atrial 
septum and the superior 


wall of the coronary 
sinus were excised along 
the dotted line Closure 


is indicated by the letters 


A being sutured to 4 


etc., thus transposing 


coronary sinus to left 


auricle 


90) 


\ 
\ 
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or edema. The heart did not appear enlarged. On 


auscultation no murmurs were heard. 


Comment 


[he first case of anomalous pulmonary 
venous drainage was reported by Winslow 
in 1739.5 It was not until 1902 that Nab- 
arro® reported anomalous pulmonary drain- 
age into the coronary sinus, as in the case 


here reported. It remained for Kirklin * to 
report in 1953 the first entirely successful 
repair of anomalous venous drainage from 
the entire left lung to the left innominate 
vein by anastomosis of the left pulmonary 
vein to the left atrium. 

Our encounters with anomalous pulmo- 
nary had 
mainly to the type wherein the pulmonary 


venous drainage been limited 
veins from the right lung entered the right 
atrium just superior to an I-A defect and 
posed no particular pre blem for correction. 
However, in the case here reported, we were 
confronted with the problem of how much 
of a right-to-left shunt would result) from 
transplanting the coronary sinus into the 
left atrium. 

By placing the coronary sinus in the left 
atrium, approximately 100 ce/min. of un- 
saturated blood is presumed to enter the left 
atrium. This is in contrast to approximately 
900 cc/min. of saturated blood emptying 
that the 
veins. The preoperative catheterization data 


into chamber from pulmonary 


showed a peripheral saturation of 75%, 
which jumped to 100° in the same brachial 
artery postoperatively. Thus we can say that 


A. M. A. ARCHIVES OF SURGER) 
the coronary sinus blood entering the left 
atrium in this patient caused an undetectable 


right-to-left shunt. 


Summary 


An unusual pulmonary venous anomaly 
with an associated interatrial septal defect 
was successfully corrected surgically. A 
small right-to-left shunt created at the time 
of surgery proved to be physiologically in- 
significant. 

Dept. of Surgery, University of Colorado, Medi 
cal Center, 4200 E. 9th Ave. (20). 
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Surgical Treatment of 


Chloroform Instillation 


F. C. TORRESYAP, M.D., Rochester, N. Y. 


A case is presented of a residual common 
duct stone removed by chloroform instilla 
tion and biliary flush, with a discussion of 
the problem and the report of an unex- 


pected reaction, 


Report of a Case 


25-vear-old housewife had two 
right upper quadrant abdominal pain 
to the posterior 
past two The 


is gallbladder infection and was relieved 


white 
ot 


with radiation right lumbar area 


during the years condition Was 


cliagnosed ; 
and 


each time with meperidine (Demerol) peni 


cillin injections, 


Five weeks before admission she colicky 
pain in the right subscapular area. Three weeks 
later, she was. slightly jaundiced, and x-rays 
showed a nonfunctioning gallbladder. Pain’ radi- 


ated to the right upper quadrant of the abdomen 


Occurrence of this pain 


tatty 


and persisted in the back 
was unrelated to intake of foods. 
had icteric 
Six days later the stools 
hecame Although 


regarded as unimpaired, she lost 15 Ib. during the 


Kight days before admission she 


sclerae and dark urine. 
clay-colored her appetite was 
three weeks prior to admission 

The patient's father and uncle died of pulmonary 
tuberculosis. The uncle also had cirrhosis of the 


liver. There was nothing contributory in_ the 
personal history, 

On admission, physical examination revealed a 
fairly well-developed and well-nourished, jaundiced, 
afebrile patient. The liver was smooth and firm 
below the right costal margin 
and the right 


Thymol turbidity was 


its edge was 4+ cm 
The right 
vertebral areas were tender 
4.4 units; alkaline phosphatase 6.19 Bessey-Lowy 


upper quadrant costo 


units; total bilirubin (Van den Bergh) 12 mg. %; 
direct fraction 5.8 mg. %,; indirect fraction 6.2 
me. %. The blood count, blood urea nitrogen, 


prothrombin, and bleeding and clotting times were 
Cephalin flocculation test and abdominal 
and chest films were negative. Urine bilirubin was 
4+ and The 


subacute cholecystitis with cholelithiasis 


normal. 


urobilinogen 4+. diagnosis was 


Received for publication Feb. 18, 1958 


of Common Bile Duet 


Its Problems, with Report of an Immediate Untoward Reactioy 


Course. The symptoms persisted The urine 
urobilinogen varied from 2 to 68 Ehrlich units 
in a two-hour specimen. Feces were slightly t 


strongly positive for urobilin and urobilinogen an 


negative for occult blood 

On the seventh day after admission a choleevste 
tomy was done, with exploration of the commot 
bile duct and imsertion of a single-lumen T-tube 
Subacute cholecystitis was found, with cholelithia 


sis and marked lymphadenopathy around the 


common bile duet. Exploration revealed no den 
onstrable calculus in the common duct 

The patient had an afebrile, uneventful course 
On the eighth postoperative day there was some 
right subcostal discomfort Pot Inhirubin (Vat 
den Bergh) was 2.9 mg. %; direct fraction 1.4 
me. %: indirect fraction 1.5 mg. % 


10th 


duct 


A choledochogram on the postoperative day 
demonstrated a common calculus, causing 


almost complete obstruction adjacent to the ampull: 


of Vater (Fig. 1). The caleult removed at oper 
ation were found to be easily fragmented by 
heated chloroform in vitro. To ensure adequate 

Fig. 1.—Choledochogram on the 10th postoper: 


tive day 
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liver protein preparatory chloroform. instilla 


tion, the patient Was placed on oa hich protein, 
low-f: iet. 
12th postoperative day, total proteins were 
Co: A/G ratio 4.3/3.9; Alkaline phospha 
total bilirubin (Van den Bergh) 


fraction 0.65 me. %; indirect 


units; 


1.83 me. %; direct 


1.18 me. ©. Thymol turbidity 2 units; cephalin 


Hocculation negative. Amylase was normal 
On the 15th 


regimen and | 


flush 
T-tube instillation, 
started. A 


postoperative day, the biliary 
eated chloroform 
Best,” were modified 
(Fig. 2) threaded 
into the long arm of the T-tube up to the junction 
The 


toward the ampulla or the inferior arm 


rccording to 
polyethylene tube was. easily 
directed 


With the 


sitting up, the chloroform was introduced 


of the short arms pinhole was 


patient 
into the polyethylene tube. Except for feeling of 


manifested un- 


hole 


warmth, there was no clinically 


toward effect. 


2 : = 


Tube 


Polye 


Tube 


jn fhe 7- 


Fig. 2.—Modified polyethylene tube inserted into 
single-lumen T-tube for introduction of chloro 
form. 


On the second day of the chloroform instilla 
warm, became 
The blood 


100/78; the pulse, 90 a minute, regular, and strong, 


tion, the patient felt unresponsive, 


and suddenly fainted. pressure was 
ind the respiratory rate 28 a minute and of regular 
Her 
pupils were 5 mm. in diameter and reacted equally 
to light. The 
Hyperventilation was carried out with the 


mask; 


wwoke as from a deep slumber and said: “I guess 


rate and depth. color was good, and her 


ind normally well ven 
tilated 


oxygen 


room Was 


after three minutes the patient 
She was normally responsive then, 


That had 


bowel 


[ fell asleep.” 


without any complaint. night she 


inorexia, nausea, and loose movements. 
The patient experienced pain and nausea when 
ether was slowly instilled into the choledochus the 
succeeding day. 
On the second and third days, to-and-fro  in- 
stillations of a given amount of saline or chloro 
form could not be carried out as readily as on 


the first day 
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Choledochogram two days after chloro 
instillation 


Fig. 3. 
torm 
Thereafter the 


‘T-tube was clamped the whole 


day without any symptoms. The appetite improved, 
Two days later choledochograms showed no further 
evidence of calculus in the biliary tree (Fig. 3). 

Four days after the chloroform instillation regi- 
men, the total protein was 7.1 gm. %, 
A/G ratio 3.9/3.2, 


19 me. % 


with the 
total bilirubin (Van den Bergh) 


, direct fraction 0.3 mg. %, indirect 


Fig Choledochogram weeks after 


chloroform instillation 


two 


LM 
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Mie. 5 ntravenous cholangiogram eight months 
tter chloroform instillation 

) rhich 1.9 units; cepl flew 
ulation 2 ‘ lase me lL She was discharged 
two days later with preseription for a synthetic 
olerety 

Pwo weeks later, the choledoche er is (hiv. 4) 
were nor the alkaline phospl Was nor 
mal ind trans Inase was 65 1 t She had no 
climntcal jaundice and had gained 12 Ib. The VT-tube 

| months later MOUs cholangtograms 
were normal (Fig. 3). She was well, asvmpte 
natic, and had gained 35 Ib 

Comment 


Pribram* has estimated the incidence of 
residual common duct stones to be 159 te 
25% of operations for choledocholithiasis. 
Common duct caleuli were found by Best! 
to be intrahepatic in origin in 7 of cases. 
Small stones may dislodge into the common 
duct during operative manipulation of the 
gallbladder. the 


residual stone, however, is the calculus over 


The commonest source of 
looked at the first operation.” 

Various wavs have been used to detect 
this 
the operative cholangiogram and the com- 


overlooked) stone. Among these are 


mon duct explorations. The first was re- 


Torresvap 


COMMON 


ported by experienced surgeons not to be 
technically satisfactory in to of 


Inaccurate 


cases and was proved to be 
of 


felt that the number of stones overlooked 


cases. Johnston and associates 


aber manual exploration of the common 


) compared favorably with the 
namber overlooked using operative cholan 


glogramis, 


Reoperation for removal of a residual 
stone is not particularly welcomed by the 
patient. [tis unsatisfactory patient 
ot poor operative risk. The mortality rate 
for surgical removal of Impacted stones i 
the ampulla ranges from 20¢¢ to 406. 


and 
the operation is not necessarily successful 
In Hicken’s study of 110 cases, 756 
quired reoperation for removal of commot 
duet stones. Twelve of these (14.56 had 
three or more explorations.” 

Nonoperative means for removal of re 
sidual common duet stones have been tried 
Different 


by various authors. solvents have 


been used to dissolve or fragment the 


stones. Drugs such as atropine, glyceryl 
trinitrate (nitroglycerin) and topical dibu 
etine ¢Nupereaine) have been utilized 
relax the sphincter of Oddi. To flush out 
debris or calcult in’ the biliary duets, 
regimen of biliary flush was introduced by 
Best.” 
Pribram, following his method of intro 
tube, 


Using a mixture of 


ducing ether through a reported 


sticcess cases. 
ethyl ether and ethyl alcohol, fragmentation 
and expulsion of common duct stones Was 
achieved by Walters and Wesson” Nara 
and Cipolla FO used 5 ce. of heated chloro 
form to soften stones during the surgical 
operation. Others have. tried solution ¢; 
(a solution of citric acid, magnesium oxide. 
and sodium carbonate), laurie acid. and 
dog and ox bile. 

Best, Rasmussen, and Wilson 2 evaluated 
113 agents and found only ether and chloro 
form to be satisfactory as biliary caleulus 
solvents, 
Cs 
the concurrent 


Warm chloroform, heated to 6] 
more effective. They recommended 


use of a three-day biliary 


905 


4 
RS 
‘ 
: 
: 
lin, 
‘ 


flush regimen with relaxant drugs for the 
sphincter, thus bringing all the helpful. fac- 
tors to play in removing the stone, 

A tube inserted in the common duct at 
the time of operation is a requisite for in- 
stillation of calculus solvent into the duct. 
cited the single-lumen 
account for the the 


Pribram use of 
[-tube to 
ether method in other hands.* The tube al- 


failure of 


lows the ether to evaporate upward into 
the liver, instead of reaching the stone, He 
advocated the use of a single tube, prefer- 
ably of double lumen. It will direct the flow 
of ether toward the stone and make removal 
of the tube easier, with less trauma. 
Strickler and associates |! passed a ure 
teral catheter down the T-tube under fluor- 
oscopy to place satisfactorily the tip near 
The double-lumen 


the stone. 135 degree- 


angled T-tube described and used by Best sd 


has decided advantages. 

In our case the popular single-lumen 
l-tube was used. Knowing the advantage 
of directing the flow of solvent primarily 
toward the stone, a polyethylene tube was 
modified to attain that result, instead of in- 
serting a ureteral catheter down the T-tube 
under fluoroscopy. 

Polyethylene tubing, smaller in’ diameter 
than the T-tube, was sealed at one end with 


the tube about 2 


a flame. At one side of 
mm. from the closed, smoothed-out end, a 
1 mm. pinhole was made. A mark was 
placed at the other end of the tube to indi- 
cate on which side the pinhole was located. 
The polyethylene tube was inserted easily 
into the Jumen of the long arm of the 
T-tube up to the T-tube junction. Then the 
pinhole and the mark were directed toward 
the site of the stone, in this case toward 
the ampulla. the solvent 


through this tube directed the solution to 


Injection of 


the stones and away from the liver. The 
small hole created a jet-like spray, produe- 
ing a turbulence which may have helped in 
the dissolution of the calculi, 

To relieve spasm at the sphincter of 
Oddi, glyceryl trinitrate or atropine was 
used. Singleton and Coleman‘ noted in 
some cases that a dibucaine solution formed 


906 
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a heavy white precipitate when mixed with 
bile. 

Warm chloroform (61 C) was used, as 
recommended by Best, not only because it is 
but 
heavier than bile and tends to settle down, 


better solvent also because is 
thus coming in contact with the stone in a 
less diluted state. 

On the second day less of the instilled 
chloroform could. be aspirated for the to 
and-fro agitation than on the first. day. 
Apparently, most of the 3 ce. of chloro 
form instilled the second day passed out 
of the 
Within two or three minutes the patient 


common duct into the duodenum. 
became unconscious and could not be awak 
ened by voice or shaking, The cardiore 


spiratory status was clinically within 


normal, She remained in this state about 


two minutes. Oxvgen was administered 


with a mask. In less than three minutes 
she regained consciousness, awakening as 
from a deep slumber, without any apparent 
untoward symptom or sign, 

During the instillation of the solvent the 
patient was placed in a semirecumbent po 
sition, in order to place the heavier-than 
bile chloroform mostly around stone 
located at the ampulla. Nitrite syncope was 
ruled out because the patient did not have 
The 


chloroform, having passed suddenly into 


glyceryl trinitrate that day. instilled 


the duodenum and been absorbed in’ the 


blood, 


this patient, just as chloroform is absorbed 


could) very well have anesthetized 
into the vessels of the lungs by inhalation. 
It was calculated that 18 minims (approxi 
mately 1.06 ce.) of chloroform is the aver 
age 
required to cause insensibility.“! Thus, only 
1 cc. of the instilled 5 


amount in the system of adult 
Ce, of chloroform 
need to have been absorbed through the 
small intestine to render this patient un 
conscious. This disturbing reaction might 
indicate indirectly the release of the ob 
struction at the ampulla. Literature on 
common duct instillation of chloroform has 
not mentioned this reaction, which is hereby 


called to our attention, 


Vol. 77, 


Biz . 
A.M. A. i 
fea 
| 
= Dee, 1955 


CHLOROFORM INSTLLATION OF COMMON BILE DUC1 


Summary 


A case of successful removal of a resid- 
ual common duct stone using chloroform 
T-tube instillation and biliary flush is pre- 
sented, 

A) modified polyethylene tube inserted 
into the singlelumen T-tube will facilitate 
the introduction of a 
instilled the 


bile duct could possibly make the patient 


solvent, 


Chloroform into common 


unconscious by being absorbed through the 


blood vessels of the small intestine, 


St. Mary's Hospital, 89 Genesee St. (11) 
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Carcinoma of the Intrahepatic Bile Ducts 


BJORN THORBJARNARSON, M.D., New York 


Phe surgical therapy of carcinoma of the 


bihary tract is fraught with difficulties. 
Phe proximity of the bihary tree to the 
hepatic blood supply has long presented a 
formidable barrier to successful extirpation, 
Carcinoma of the extrahepatic biliary tree 
may usually be seen and felt during explora 
tive surgery, and, although the pathological 
features of these tumors often vary con 
siderably from the commonly accepted con 
ception of malignancy,' the obstruction: te 
bile usually is obvious and proper 
measures are instituted. 


When 
hepatic part of the bile ducts, and thus is not 


the tumor arises fron: the intra 
directly accessible to visualization and palpa 
tion, the problem of detection 1s added, The 
armamentarium available the physician 
tor establishing the diagnosis of obstructive, 
Or surgical, Versus parenchymatous, or 
medical, jaundice before operation Is for 
but 


conditions of the liver not amenable to sur 


midable far from specific. Diverse 
gery may present the same signs and symp 
toms as mechanical obstruction to the main 
bile the 


proof is left to the surgeon to establish by 


ducts, and sometimes burden of 
exploratory laparotomy the true nature of 
the disease. The three cases presented here 
illustrate some of the problems of detection 
and diagnosis of intrahepatic obstruction to 
the bile duets and what results may be ob 


tained by palliative therapy. 


Report of Cases 


Cask 1 
on March 18, 1956, with the chief complaint of 


\ 56-year-old man entere! the hospital 


cirrhosis of the liver. Eight months prior to ad 


mission he began to feel poorly and lost his appetite 


Submitted for publication May 22, 1958 
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and 40 Who an 
the stools light: the 


dark and 


skin telt itchy, and one das 


werght. His urine beeame 


his triends remarked that his eves were vellow 


Six months prior to admission he underwent an 


abdominal exploration In another hospital, and the 
cirrhosis was made on liver 


diagnosis of biliary 


biopsy. The yaundice persisted, but he felt: better 


after the operation and gained weight. Lately the 
patient again telt poorly, and hecame listless, wit! 
anorexia and malatse 

Physical bexaminatton.— The 
developed 


was deeply jaundiced 


patient was well 


showed stuns of weight loss and 


The liver could be palpated 
4 tingerbreadths below the right costal margin and 


Was shehth tender 
Laboratory Examination. Urine 44 
for bile. Alkaline phosphatase 94.4 units 
17.1 me. %, direct 


fraction 18.3 me. % 


reaction 
Bilirubin 
fraction 288 my. %, indirect 
Sulfobromophthalein (BSP) 
200 


was no blood ino the 


retention 64.3%. Prothrombin seconds 3 


fime 


control 13.2 seconds There 


stools 
Operation (March 30, 


enlarged, 


19560) 


The 


smooth, and vellow-brown. Ex 


liver was 


yreatls 


ploration of the abdominal organs, including the 


vallbladder and eommon duct, revealed that these 


not contain bile. Ex 


were of normal size but did 
ploration was carried on into the hilus of the liver, 
and 2 em. above the and 
felt hard and 
dle did not 


A needle was plunged into the hilus 


Junction of the hepatic 


} 


eystic ducts the common hepatic duct 


frm to palpation. Aspiration with a nec 
reveal any bile 
of the liver, and a bile-containing cavity was en- 
thickened area of the 


countered 3-4 em. above the 


duct. The hepatic duct was opened and found te 
contain firm, reddish nodular tissue, which grossly 
Frozen section 
\ polvethylene 


catheter was forced up the hepatic duct into the 


had the appearance of earcinoma 


did not reveal any tumor. tissue 


\ cholangiogram revealed 
(Fig. 1). The 
left hepatic duct could not be identified. A ‘l-tube 


cavity discovered before 
this to be the right hepatn duct 
was placed with one arm in the right hepatic duct 
and the abdomen closed 

‘A parattin histological section was made of the 
Iiopsy material and the diagnosis of earcinoma es- 
tablished (Fig. 4) 

Postoperative 
well 


The 


\ cholangiogram one week after operation 


Course patient recovered 


showed diminution in size of the right hepatic duct 


: 
ae 
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1 


because of insufhcient exploration. No at 
brown ae es tempt was made to remove the tumor be 


fter operation with the amped 
cause of its location, but the prolongation 


id a few episodes of chill 
fever , were made for tern of life amply justifies the efforts made to 
Six months after operation the patient felt well; — establish an internal biliary fistula 
he was gaining weight. One ve operation C 2 \ 71-vear-old man entered the hospit 
He had gained 40 Ib on Oct. 9, 1957, with jaundice, 


the patient felt “wonderful.” 


nploved at light work. The months’ duration. There hae 
every week returned rand a weight loss o 
14 months after Physi i.xamunation 

hepatic duct well developed, jaundiced man 


pable 3 tingerbreadths below the 


norma 


3). Two vears after the operation 


abnorn 


he complained of occasional nosebleeds. Soon after , There were no other 


The site ) Examination 


this he was admitted because of melena 


of origin was not determined, and the patient was bile. Urobilinogen positive im 


duodenal drainage, 
bihrubin 3.2) me direct 


1.6 me. %@; alkaline phosphatase 13.6 umts; 


discharged after receiving transfusions 
Comment. This patient has survived in 
relative comfort two vears since his opera 
turbidity 2 umits; cephalin flocculation 


tion and almost three vears since the onset ay 
Was no occult 


ot symptoms. Phe correct diagnosts Was beratio 17. 1957) The 
| 1 commot1 


not made at the first operation, possibly larged 
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(Fy 2) 
hecame 
mont 
in weight and was ¢ some episodes 
en 
P-tube was irrigate 15 th 
volden bile \ cho patient was a thn ee 2 
operation showed The liver was pa 
ed. Serut 
fractiot : 
thymo 
> hers 
2. There 
wer Was €1 
duct were of 


normal size. Exploration of the hilus of the liver 
revealed a thickening around the right hepatic duct 
lhe main hepatic duct was opened and a probe in 


serted into the right hepatic duct, where an indura 


tion was felt but no stones \ cholangiogram 


(Fig. 5) revealed obstruction of the right hepatic 


duct. Tissues could not be obtained inside the duct 


tor biopsy, so that dissection was carried farther 


externally, and in the substance of the liver around 


the duct a hard mass was discovered: a biopsy 


specimen was taken, which revealed carcinoma 
(Fig. 6) 
\ T-tube was placed in the common duct and a 
catheter inserted into the left hepatic duct 
Postoperative Course 


operatiy ely 


The patient did well post 
The T-tube was irrigated once every 
week and free flow ot bile obtained. The jaundice 
disappeared, and he was discharged on the 14th 
postoperative day. Six months after surgery the 
patient was feeling well: he had gained 24 Ib. in 
There was no return of the jaundice 

Strictures of the bile ducts 


are known to be caused both by neoplastic 


weight 

Comment 
growth and by benign scar formation,! 
Strictures of the intrahepatic bile ducts have 


been reported with increasing frequency 
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Fig. 2 (Case 1).—Cho 
langiogram, April 9, 1956 
Only the right hepatic 
duct and part of the gall 
bladder are filled. There 
is marked decrease in the 


size of the bile ducts 


and, in the absence of histological proof ot 
malignancy, have been classified under the 
A well 


known characteristic of the bile ducts, both 


term benign sclerosing cholangitis. 


in experimental animals * and in human be 


ings, Is to react to injury with excessive 


outgrowth of fibrous connective tissue. 
Occasionally the initial damaging agent may 
be completely overshadowed by this protec 
tive reaction. A recent publication drew 
attention to the fact and produced evidence 
that in previously diagnosed cases of scleros 
ing cholangitis true carcinomatous neo 
plasms might sometimes exist. The anatomy 
of the intrahepatic ducts provides an  op- 
portunity for growths of this kind to go 
undiagnosed for a long time. The sacculi, 
or vasa aberrantia, which sometimes are re 
ferred to as mucous glands, branch through 
out the fibromuscular coat of the ducts and 
communicate outside its 


extend and 


carcinoma. arising 


may 
wall.! in the extra 


105 


>, 


Fig. 3 (Case 1) 
langiogram, July 5, 
There is filling of 
branches of the right 
patie duct. The cahber 


normal 


Fie. 4+ (Case 1) Bi 
Opsy tissue taken at op 
eration. In the lower part 
of the picture there are 
normal-looking saccul, o1 
mucous glands. the 
upper half there is at 
tempted gland formation 
by tumor cells. Hema 
toxylin-eosin stain; re 
duced to 80% of 

150 


mag 


my 


L, 


out sicle 


duct 
he 


— Fig. 5 (Case 2).—Che : 
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luminal locations wall stil be a true neo 


plasm of the bile duct, but may present 


itself as a stricture caused by the compress 


ing action of fibrous tissue proliferation. 
The accurate diagnosis of such lesions may 
he quite difficult, as removal of biopsy tissue 
from the inside of the duct may not reach 
the tumor. Biopsy of the mass outside the 
duet often shows only fibrous tissue, and 
oceasionally the tumor may be so well dif- 
ferentiated that diagnosis of malignant 
tumor is impossible from a small specimen. 

Case 3.—A 55-year-old woman was first seen 

the outpatient clinic in March, 1955. She com 
plained of attacks of severe right upper quadrant 
vain, radiating to the right scapular region. The 


patient's mother had ‘arcinoma of the liver 


Lhorbjparnars 


enitgenograms showed a normally 
hout stones. There was 

ilkaline phosphatase Was elevated 
| the patient had had re 


for over a vear, sli refused he 


ug 


tion. Six months 


ns of pain and questionable 


consented to surgery 


tient was well ce 

as no evidence 

on physical examination, and no ab 
asses could be palpated 

The gallbladder 

(jraham-Cole test 

gram also tailed to show the 

e common duct was visualized 

was possibly dilated. Alkaline phosphatase was 


units: serum bilirubin 1.7 me. % : sulfobromo 
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no jaundice, but 
to units \ 
recommended 
t 
contu ued ptor «il 
arienittect 
Was admitted 
Pi 
veloy 
of 
don 
fail 
and 


Fig. 8 (Case 3) Cho 
langiogram, Aug. 30, 
1956. The cholangiogram 
looks similar to that 
taken the vear hefore 


phthalein retention 31.2%. Thymol turbidity 1 unit; 


cephalin flocculation 1; cholesterol 336 mg. %, and 


protein 8.2 gm. % with a 5.7/2.5 albumin-globulin 


ratio. The stools did not contain occult blood 
Operation (Aug. 30, The 


slightly enlarged. There was a hard tumor nodule 


1955). liver was 


in the right lobe of the liver. The gallbladder was 
of normal size and contained no stones. The com 
mon duct was somewhat dilated. A choledochotomy 
was performed, and from the lower end of the 
common duct a fleshy piece of tissue was extracted 
\ frozen 
(Fig. 10) 
the right one to be patent, but the left was filled 
with 


section revealed this to be carcinoma 


Probing of the hepatic ducts revealed 


verified ob- 
struction of the left hepatic duct (Fig. 7) 


firm tissue \ cholangiogram 
Some 
of the tissue was scooped out of the left hepatic 
duct and on microscopic examination was found to 
as the loose 


be of the same character part of the 


O14 
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tumor removed from the common duct. A biopsy 


specimen of the tumor nodule on the surface of 
the liver was also taken (Fig. 11). 
A T-tube was placed in the common duct, with 
the long arm in the right hepatic duct 
Postoperative Course. The 


yromptly surgery. She has 


recovered 
been followed 
The T 


in place and is irrigated once a week. It is now 


patient 
from 
since in the outpatient department tube ts 
over two and a half years since the operation. The 


patient is working full time, feels well, and as 


asvinptomatic 
Comment.—-Occlusion of one hepatic duct 


is well compatible with life.” Acute ocelu 


sion of one hepatic duct is not followed by 


jaundice if the liver is not too diseased, but 
there is a prompt rise alkaline phos 


Jaundice in this case occurred 


phatase.” 


: 
4 
in 
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Fig. 9 (Case 3) Che 
langiogram, March 11, 
1958. There 1s poor fill 
ing of the radicles of the 
right hepatic duct 


Fig 10 (Case 3) 
Piece of tumor tissue re 
moved from common duct 
at operation Hematoxy 
lin-eosin stain; reduced 
to 80% of mag. & 150 
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only when a piece of the tumor from. the 
left hepatic duct migrated into the common 
duct and thus compromised total biliary tlow. 
Cholangiograms (igs. 7 and 9) taken since 
operation show patency of the right hepatic 
duct, but on the last one there may be an 
indication of narrowing, presumably on the 


basis of extension of the tumor, 


General Comment 


Malignant tumors of the bile ducts have 
The 


survival, after diagnosis has been made, is 


been known for their poor prognosis. 


usually measured in days, rather than in 


weeks or months.’ Often the proper diag 


nosis is not made at operation *> because of 
the confusing appearance presented by these 


lesions.’ The excessive fibrous reaction in 


relation to the tumor mass has also been 


noted in earlier reports.“* References are 


also made to the frequently small size of 


the tumors, which cause early death by 
fact that 


bihlary obstruction,! and to the 


the majority of the patients are without. 


evidence of metastases* For the group 
of tumors located in the intrahepatic part of 
the bile ducts in particular, the problems 
of detection and histological diagnosis are 
emphasized. The death of these patients 


occurs from liver failure in various forms. 
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(Case 3) 
Biopsy specimen from 
liver metastasis at opera 
tion \s oi Figure 10, 
the appearance is one of 
intraductal papillary ear 
Hlematoxylin 
eosin stains reduced ta 
80% of mae 150 


that 


from 


evidence is) produced here show 
atforded 


some part of the liver, life in comfort may 


if drainage of bile is 
be prolonged over a considerable length ot 
time. It is well known that the human being 
needs only a small part of functioning liver 
to ensure homeostasis. Cases are on record 


in which obliteration of one or the other 


of the hepatic ducts has occurred from 
operative trauma and the patient has sur 
vived without jaundice.* In animals, up to 
735% of the hepatic ducts have been ligated 
without causing jaundice” and benign 
tumors of the left hepatie duct have caused 
that lobe 


without evidence of liver insufficiency or 


obstruction to the outtHhow from 


jaundice."' The right hepatic duct has been 


deliberately ligated in a human being with 


cirrhosis, and no measurable merease im 


jaundice has oceurred. There thus 


evidence that jaundice and liver failure do 
not supervene until the growth one 
hepatic duct extends over on the common 
hepatic duct and thus obstructs the outflow 
from both lobes. The tumors in this loca 
tion have been shown to spread along the 
portal spaces and thus to compress and ob 
literate the ducts before serious involvement 
of the liver parenchyma occurs. The inser 
tion of a splint to prevent occlusion of the 
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duet will allow continued drainage of bile 
internally and thus prolong life and comfort 
until a later stage of the disease. The slow 


progress of the intrahepatic bile duet 


recorded here and else where ; 
emphasizes the danger of assigning a benign 
nature to intrahepatic obstructing lesions on 


Without the aid of 


adequate biopsy, which most of the time i 


clinical grounds alone. 


is difficult: to obtain, the possibiliy of an 


underlying caremoma cannot be ruled out. 


Summary 


Carcinomas of the bile ducts are usually 
small lesions and cause death by obstructing 
the common channel from the liver. 

Only a small part of the liver is neces 
sary to prolong life in comfort if internal 
biliary drainage can be provided, 

Carcinomas of the intrahepatic bile duct 
are slow-growing tumors and, because of 
difficulty in obtaining histological proof, may 
sometimes be mistaken for benign stric 
tures. 

Three cases of intrahepatic bile duct car 
cinoma are presented, which patients 
have liver asymptomatic for a long period 
after simple T-tube drainage of one lobe 
of the liver. 


OXth St 


New York Hospital, 525 F 
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Primary Carcinoma of the Gallbladder 


ln Inalysis of Fifty Two Cases 


J. L. DONHAUSER, M.D., Albany, N. Y. 


\ statistical review of cases, in general, 
is attended with little difficulty, and the 
author, after completing a series, ts usually 
contented with his findings. But it is indeed 
, difficult matter when one attempts to make 
. study of malignant diseases of the gall 
bladder, liver, and biliary tract. This is 
jue primarily to the final diagnosis, placed 
upon the chart and recorded in the record 
room, many of the cases being tabulated 
from a clinical angle, often without waiting 
for the receipt of a final microscopic exam 
ination; others bearing a different) micro 
scopic interpretation on the part of the 
pathologist. 

Four hundred eighty-eight case histories 
have been reviewed; all have been classified 
under “malignant disease of the gallbladder, 
liver, and bihary tract.” Of these, 52 cases 
of primary carcinoma of the gallbladder 
have been noted, 48 appearing in the Al 
bany Hospital between the years 1935 and 
1957, inclusive, and 4 from the Veterans’ 
\dministration Hospital, Albany, N. Y., be 
tween the years 1952 and 1957, inclusive. 
Sixteen cases were so questionable as not 
to warrant tabulation. 

There were 58,105 patients (exclusive of 
the specialties) admitted on the surgical 
service of the Albany Hospital between the 
years 1935 and 1957, inclusive. Of these 
there the 
gallbladder, liver, and biliary tract; of these, 
there were 124 cases of primary malignancy, 
48 of which were of primary carcinoma of 


were 3692 cases of diseases of 


the gallbladder. 
Surgical statistics, on the whole, may be 
misleading, owing to unsatisfactory explora- 


Submitted for publication April 23, 1958. 
From the Department of Surgery, Albany Med- 
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tions, and to many cases. of surgical in 


operability. Only those cases proved by 
microscopic examination, from. tissue” re 
moved either at operation or at autopsy, 
were considered worthy of tabulation, 

This review was made primarily to evalu 
ate our cases from the standpoints of ¢1) 


(2) 


incidence of calculi, pathology, (3) 
chief complaints and signs and symptoms, 
(4) radiography, (5) types of operations 
performed, (6) treatment, and (7) mor 
bidity and mortality rates, based upon as 
complete a “follow-up” as was possible. 

A discussion of the etiologic possibilities 
and a complete review of the literature are 
presented in brief form only. The study i 
based especially upon the findings, as a 


result. of meticulous analysis. 


Analysis of Cases 
1. Incidence of Calculi... Authors differ 
somewhat as to the incidence of calculous 
gallbladder and primary carcinoma of the 
gallbladder. The proportion may vary with 
different clinics, from 1 toa high of about 


biliary tract in the Albany Hospital, from 


Of 488 cases of malignancy of the 


1936 to 1957, inclusive, primary carcinoma 
of the gallbladder was present in 9.8C¢, 

A close relationship between the presence 
of calculi and carcinoma of the gallbladder 
has been recognized for many years, and 
all agree that calculi may enter into the pic- 
ture of the malignant disease as, at least, a 
predisposing factor, Arminski,? in an ex- 
haustive report of 2067 cases, showed that 
73.2% of patients presented calculi. To this 
series may be added the reports of Mo- 


hardt,?* 85%; Lam,!® 87%, and Lichten- 


é 


% 
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stein”) 69.366. Our series showed 
meidence of SO.7C 

Ewing ' believed that a combination of 
factors determines the formation of this 
disease, namely, mechanical irritation by the 
calculi, inflammatory conditions, exciting 
hyperplasia, cholesterol metabolism, and the 
irritative action of the bile. 

Arminski cited Aschoft and Lancereau, 
formed in 


who believed that either 


the cancerous gallbladder or were merely 
coincidental findings, and that caleulr were 
formed secondary to the carcinoma, 

cited Com 


that of 


On the other hand, Roberts ** 


fort and co-workers, who stated 
112 patients with asymptomatic gallstones, 
who were followed for at least 10 years, 
none developed carcinoma of the gall 
bladder. In the same report, Roberts cited 
Donald and Fitts, who reported 100 patients 
having cholecystostomy without cholecystee- 
tomy and stated that none of those patients 
developed primary carcinoma of the gall 
bladder. 

Basing his report) on experimentation 
with cats, Fortner }® concluded that there ts 
a possibility that cancer of the biliary tract 
ts caused by a carcinogen in the bile, since 
this finding showed that five out of six cats 
that had received a single pellet of methyl- 
cholanthrene in the lumen of the gallbladder 
developed primary carcinoma of the gall 
bladder with invasion of adjacent organs 
metastases. These animals  sur- 


and with 


vived from 23 to 32 months. Fortner 
agreed that the compound which he used 
was chemically related to the naturally oc- 
curring substances in the bile. 

Rivkin 27 supported this theory, stating 
that the chemical composition of some cal- 
that of 


known carcinogens and expressed the belief 


culi is in many cases similar to 
that the irritant may act directly on the 
undifferentiated basal layer of the epithe- 
lium, which is continuously producing new 
epithelium. 

Burrows reported that when foreign 
bodies were introduced into the gallbladders 
of 50 guinea pigs, which had subsequently 
359 


survived for periods of 9 to weeks, 
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Instance which 
the gallbladder had developed. Be 


Womav, we 


there Was no cancel 

that as 
must with the remark ot 
should be 


considered as being a definite precancerous 


agree 


Graham that “stones 


lesion.” This conclusion is agreed upon by 
the vast majority of experienced surgeons 
That 


chanical irritation, supplemented perhaps by 


ealculi are an obvious source of me 


or carcinogenic factor in the bile, must be 
rational conclusion. 


2. Pathology 


The microscopic pathol 


ogy of the gallbladder is dependent upor 


t1) the location of origin, (2 


) the ot 


tumor present, ¢3) the progress of the 


such as 


disease, (4) complications, 


ema, ete, (5) the presence of surrounding 
tissue invasion, distorting its configuration 
and (6) the location of calculi. Indeed, the 
neoplasm might be entirely overlooked by 
experienced surgeons at the time of opera 
tion. The gallbladder may be large and 


distended, or contracted, thickened, and 
indurated, or it may appear normal at the 
time of operation. In the scirrhous type of 
carcinoma, the gallbladder is generally con 
tracted, hard, rather irregular, and small, 
whereas in the colloid and mucinous types 
it is distended, with, as a rule, thin walls 
and at times ulcerations. It is this type of 
tumor that is found especially in conjunc 
tion with a calculus about the cystic duct or 
with diseased tissue about that area. Per 
foration occurs especially in the colloid or 
With the 
polyps, the gallbladder 1s likely to be dis 


tended. When 


present, the organ will be distended, per 


mucinous — type. presence of 


empyema or hydrops IS 


haps to a marked degree. Ewing quoted 
Kaufmann, who stated that “after the stom 
ach, the gall-bladder is the most frequent 
source of gelatinous carcinoma of the peri 
toneum.”” 
Adenocarcinoma, with its variations, is 
In our series, the 
incidence was 71.1, with the desmoplastic 


most commonly found. 
form 5.7¢¢, colloid form 3.80, papillary 
form 11.5¢¢, scirrhous form 1.9, and cyst 
adenocarcinoma 1.96¢. In this series, three 


adenocarcinomas presented polyps with ma 
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rr ak 
; 
By 


nocarcinoma 
Colloid or mucinous 


Desmoplastic 


ry (38 with polyps 


noma 


earelnoma 


Cirrhosis present in 4 eases 


lignant changes and one was benign 


Fable 1). 
Of the anaplastic type, the percentage Was 
the squamous-cell 


11.5: the incidence of 


type was 9.606: 3.7 were diagnosed only 
is carcinoma and 1.9¢¢ as melanocaremoma. 

Biliary cirrhosis was present 
chronic cholecystitis, in acuce chole 
1.9%. 


and oa 


empyema, mm 
present in 1.9% 
The gallbladder was 


evstitis, in 4.5, and 


Perforation was 
3.6%. 


60.7 


sinus tract in 


distended and contracted 
IC, 


Metastases and Extension: Metastases 


or extension to the liver is common; when 
one considers the anatomy of the lymphatic 
channels about this organ, the cystic nodes 
at the junction of the eystie and common 


ducts, the lymph nodes about the liver, and 


the lymph nodes about the head of the 


pancreas, one would naturally expect these 
pathways of drainage to form a natural path 
Primary 


Paste 2.—Meta‘tases and [extension of 


Gallbladder Carcinoma 


Metast. 


Peritoneum 
Omentum 


Live 
Cystic duct 

Common bile Pancreas 

duct Vertebrae 
sigmoid 
Mesocolon 
Fallopian tube 
Ovary 


Hepatic duct 
Portal vein 
Hepatic vein 


Periaortic 
Celiac |. n Uterus 
Mesentery n 
Mediastinal |. n 
Regional |. n 
Diaphragm lon 
Abdominal wall 
G. 1. tract 


Duodenum 
Bladder 
Peripancreatic 


Lung 
Adrenal 


No metastases or extension 14 
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ior excension and metastases. Distant me 
tastases are fairly rare but do occur, as 
shown in Tables 2 and 3, 

Metastases from distant) sites of origin 
more fre 


to the gallbladder were found 


quently than is commonly supposed ¢ Table 

3. Chief Complaints and Signs and 
toms. Abdominal pain, usually in the right 
upper abdominal quadrant, was found in the 
Vast majority of the cases, though a few 
presented no pun at all. Jaundice followed 
very closely. Following tm order were “gall 
bladder attacks.” nausea, vomiting, indiges 
tion, etc. 

The 


few 


duration of iness varied from 


years to a few hours the svmptoms 


Were present a few weeks in the major por 


tion of our cases. Rarely, in our series, wits 


f Metastases to 


Lyinphos 
Leukemia 
Hodgkins disease 
Mesothelioma 


Melanoma (face 


Colon and hepatic flexure 
sigmoid 

Rectum 

Cecum 

Esophagi~ 

Ovary 

Prostate 

Kidney 

Submasillary ghand 
jreast 


Hepatic duet 


of uterus 


Cervix of uterus 
Stomach 

Pancreas 

Liver, hepatic cells 
Liver, bile ducts 
Bronchus 


the duration one of vears. This disease is 
usually so insidious as to exhibit a mos: 
bizarre symptom-sign complex. As noted 
by many, it may present, in its early stages. 
#ll the evidences of a benign biliary disease, 
accompamted by cholelithiasis, Too often, 
the clinical picture will represent that of 
# metastatic lesion far from the gallbladder, 
and hence the primary site will be over 
looked in arriving at a definitive diagnosis. 
The laboratory helps us but little. All au 
thors are well agreed as to the predominat 
ing signs and symptoms. In our series, the 
clinical picture was of the usual type. 
Anorexia and anemia were rarely present 
unless the disease had progressed to an 


extreme degree, 
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5 
Classification 
3 
Anaplastic 
n2 
i 
Gallbladder 
1 
1 
1 
1 
: 
Ext. Ext. Metast 
6 
020 


PRIMARY 


4.—Operative Procedures 


Cholecystectomy 


With choledochostomiy 
With rt. hemicoleetomy biopsy of liver 1 
With choledochostomy and hepaticoduodenestoms 1 
With biopsy of lymph nodes 3 
With gastroenterostomy 2 
Partial cholecystectomy 2 
With choledochostomy 1 
With gastrojejunostomy, biopss of liver 1 
Cholecystostomy 3 
With biopsy of gallbladder 1 
With colostomy 1 
With biopsy of gallbladder, eholedoehostoms & hep 
drainage 1 
Biopsy of gallbladder, rt. hemicolectomy, ileocolosternsy 1 
Choledochostomy, choledochojejunostomy 1 
Choledochostomy, with eecostomy 1 
Biopsy of omentum 1 
Biopsy of liver 4 
Cecostomy 1 
Questionable 4 
Ne operation 9 


4.) Radiography. was interesting to 
note that a filling defect im the gallbladdes 
Was usually present, but there were negative 
findings for calculus 30 cases which 
caleult were present, as found at operation 
or autopsy. 

5. Types of Operations Performed. 
These procedures, in general, are choleeyst- 
ectomy with or without drainage: drainage 
of the common bile duct and hepatic duct: 
block disseetion, including — gallbladder, 
lymph nodes, and contiguous tissue, with or 
without partial lobectomy, or partial hepatee- 
tomy, 

6. Treatment... believe that treatment 
should be divided into three categories: (1) 
preventive, (2) palliative with the establish- 
ment of drainage, and (3) radical excision. 

Preventive Treatment: Assuming that 
calculi are important etiologic factors, and 
certainly they are, we must consider that 
cholecystectomy, including cholelithotomy, 
is indicated. This approach is supported by 
most of the experienced surgeons. Finney ™ 
stated that 


term; Sainburg *° said that an asymptomatic 


‘silent: stones” is a deceiving 


calculous gallbladder should be removed “on 
these grounds alone’; Graham! asserted 
that “stones should be considered as being 
a definite precancerous lesion”; Glenn !% 
stated: “Prophylactic cholecystectomy for 


all patients in the older age group with 
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symptomatic bihary tract 
justified on the basis of the dangers of 
lignaney. This procedure appears to be the 
most reasonable line of approach to the 
problem.” Petrov 7° believed that “the de 
sirability of prophylactic cholecystectomy 
for gallstones, in elderly women, receives 


experimental support.” Childs endorse: 


“prophylactic cholecystectomy for th 
asymptomatic calculous gallbladder 
nev endorsed the line of treatment by 
stating that “With present day methods 


prophylactic removal of an asymptomatic 
calculous gallbladder is entirely justified. un 


less there are complications Benjamin 


went so far as to say: “The only hope of 
reduction of the general incidence lies in 
early removal of a calculous gall bladder. 
Many other experienced surgeons support 
this view. On the other hand, there ar 
many surgeons whose experience is un 
questioned, and who take a less enthusiastic 
view of the above approach, 

Palhative Treatment: The establishment 
of drainage may under certain conditions 
prolong the life of the patient, but probably 
for only a short time, and give him some 
rehef from jaundice, nausea, and vomiting, 
and perhaps pain. 

Radical Exeision: An evaluation: When 
one considers the expediency of this line of 
procedure, due consideration must be placed 
upon the tendeney toward rapid extension 
or dissemination throughout the lobes of 
the liver and extrahepatic ducts. Acker 


man’s ! 


excellent) deseription of the lym 
phatics of the gallbladder should be included 
in this report: 

The lymphatics of the gallbladder arise fron 
the mucosa, travel through the muscular wall to 
empty into a subserous Ivmphatic network. The 
trunks empty into the lymph nodes of the anterior 
border of the foramen of Winslow, in the lympl 
node of the neck of the gallbladder and in the 
hepatic lymph node. These lymphatics have abun 
dant anastamoses with the lymphatics of the liver 
As Burdett * concludes: “Dissemination of 
cells [occurs] not only in the liver but in 
regional lymphatics and beyond before the 


patient comes to operation.” 
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j 
Fak, 
: 
= 
Weng 


1924, that “in 


nalignaney of the gallbladder, when a diag- 


Blalock’s statement, in 


nosis can be made without exploration, no 
operation should be performed, inasmuch 
as it only shortens the patient’s life” has 
been quoted by many authors. This concept 
has. been challenged by some surgeons of 
today, and the approach to treatment has 
been of a most radical nature, including 
excision of mass, including the gallbladder, 
portions of the liver and regional lymph 
nodes, and, at times, resection of neighbor- 
ing organs and total lobectomy. 

In a review of the more recent literature, 
we find that Pack,?* Rivkin,?* Fish," Shein- 
feld,?? Thorek,*® Strohl,** Suma,** and Bur- 
dette 7 feel that at times radical procedure 

warranted. 

Pack? advocating total lobectomy, ap- 
pears to be the most optimistic as regards 
radical procedure. 

Now, in analyzing the reports of these 
surgeons, it is quite important to note that 
these same authors and others are loath to 
give too bright a prospect to this form of 
treatment. 

Strohl * is of the opinion that “extensive 
resection will not greatly improve the sur- 
vival rate.” Burdette * states that “radical 
surgery has not yielded encouraging results 
and has increased the mortality at opera- 


tion.” Rivkin ** notes that ‘in the vast ma- 


jority of cases, it 1s palliative and of little 


avail.” Sawyer *! emphasizes the fact that 
“results were unimpressive.” Glenn '® states 
that 
substantial improvement in the prognosis 
of this disease, attributable to radical sur- 
gery.” that “partial 


hepatectomy along with cholecystectomy has 


there is “small prospect of eminent 


Roberts 7° believes 
not materially altered the end results.” 

On the other hand, Pack et al.2* comment 
that “advanced cancers are usually inoper- 
able by general standards, though possibly 
not through the medium of total lobectomy. 
Sooher and Pack conclude that, ‘despite 
marked anaplasia and regional node metas- 
tases, cancer of the gallbladder is a curable 
disease and an attempt to control this cancer 
is always in order.” 
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All agree that wide excision of the liver 
should be performed rather than the so- 
On the 
hand, there are those who have reported 


called “wedge excision.” other 
cases in which long survivals have followed 


simple cholecystectomy; these cases are, 
referred to 
Burdette,? Childs,® 
Marshall and 


O'Donnell?! in’ a recent report, however, 


however, few. The reader ts 


the cases of Danzis, 


Rivkin,** Booher and Pack.® 
noted 15 patients who had cholecy stectomy 
as a primary procedure, and the average 
survival rate was seven months. 

In our series, no partial or total lobectomy 
Was performed, 

7. Morbidity and Mortality Rate 
erative: Nine patients died within 1 to 7 


days; 13, within 2 to 4 weeks; 5, within 2 


Op 


to + months; 9, within 5 to 12 months; 3 in 
13, 15, and 19 months, respectively, and 1 
died within 6 years following radical mas 
tectomy for carcinoma of the breast with 
cerebral involvement, 

Nonoperative: Nine patients died within 
a few months, 

Survival: One survived 16 years, with 
melanocarcinoma; | was alive at 24 months, 
with no record of death (Bureau of Vital 
Statistics), and 1, at 41 months, with no 
record of death (Bureau of Vital Statistics). 

Postoperative Complications : One died of 
coronary occlusion; one, of acute cardiac 
infaret; one, of pulmonary embolism; one, 
through accident, causing cerebral hemor- 
rhage, and one, of subphrenic abscess. 

Diagnosis..-Malignaney is be sus- 
pected when the gallbladder presents thick, 
ulcerative or friable walls, especially in 
those cases in which there have been re- 
peated attacks of biliary colic with or with 
out calculi (especially the latter). It is 
these cases that demand preliminary frozen 
section. 

There are loss of weight, anorexia, pain 
of a constant or boring nature, and malaise 
out of all proportion to that of recurring 
cholecystitis. There may be anemia, but it 
is surprising that in many cases the hemo- 
globin and hematocrit were normal, or even 
above normal. 
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Symptoms were frequently associated 


with cholecystitis and cholelithiasis. Once 
the tumor is symptomatic, it is nearly al 
Ways incurable. 

The literature is 


replete with cases that were not diagnosed 


nexpected lindings 


at operation and were recognized only by 


Microscopie examination. Delannoy re 


ported that 3 out of 17 cases were undiag 
nosed at operation, and Rivkin,** that 4 were 
undiagnosed; Danzis ' reported that in 44¢¢ 
the diagnosis was not made even at opera 
Glenn '® stated that seven cases were 


procedures, 


tion. 
unrecognized primary and 
Burdette * and many others emphasized the 
point that every gallbladder should be ex- 
amined in the operating room; frozen see- 
tions are of paramount importance. In our 
series of 52 cases, 3 were unrecognized at 


operation, 


Summary 
Calculi were present in 80.7¢¢ of our 
eases, exclusive of seven cases in’ which 


moperability was such as to preclude the 
recognition of their presence had such been 
the case. 

There was no definitive symptom-sign 
complex, these findings corresponding with 
those of other observers. 

Laboratory criteria were of no aid in 
diagnosing the condition; clinically, adeno 
carcinoma, with its varied forms, was the 
predominating pathologic finding. 

[extension and metastases were commonly 
found in the liver, regional lymph nodes, 
and, to a less extent, the peritoneum and 
lungs, practically all of the organs being 
the 
bronchi, 


occasionally involved. Metastases to 
gallbladder the 
ovary, and heart were not uncommon. 


(61.30), 


from stomach, 


Females predominated while 
males represented 38.66, 

The decade with most frequent involve 
ment was that from 61-70 years. 

Radiographically, it was noted that of the 
33 cases with calculi, only 3 showed shad- 
ows. This may possibly be an indication 
that a carcinogenic factor in the bile acts 
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upon the caleuli in such a way as to « 
absence of the usual shadow 

It is imperative that frozen sections be 
made of the gallbladder in all cases in which 
the gallbladder is hard, thickened, or indu 
rated. This dictum is substantiated by the 
fact that the literature shows abundant cases 
in which the diagnosis was not made. ever 
at the operating table. This occurred in 3 
of our Cases, 

A review of the recent literature shows 
that cholecystectomy with or without drain 
age of the biliary passages is of no avail in 
cure, though exceptional cases noted in this 
report indicate that very occasionally Jon 
gevity is prolonged over several vears 

In evaluating radical procedures, it has 
been noted that the great majority of sur 
geons feel that, of radical procedures, the 
the 
obsolete and that a goodly portion of the 


so-called “wedge” excision of liver is 
liver must be removed. 

We are approaching the dictum that pat 
tial or complete lobectomy should be em 
ployed if the case presents any promising 
aspects. leven those who suggest these pro 
cedures are loath to give an optimistic view 

Too short a time has elapsed to permit a 
final judgment on those cases in which so 
far the results have been good. The prog 
nosis is most discouraging, but the radical 
total 


should be considered as a recognized opera 


procedure of partial or lobectomy 
tion, and the modern surgeon must evaluate 
for himself the feasibility of such a pro 
cedure. 
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Bronchogenic Carcinoma 
linportance of the Cell Type 


N. PERRYMAN COLLINS, M.D., Baltimore 


Introduction 


\ greater number of cases of bronche 
veme carcinoma are seen today than im the 
past. Whether this inerease in’ frequency 
ts real, or only seeming, Is not definitely 
Known, but more important is the fact that 
this disease presents a serious problem) and 
isnow relatively common. Tt is, therefore, 
mmperative that all factors affecting treat 
ment and prognosis be thoroughly evaluated. 
Although 
made and figures compiled of bronchogente 


the 


there have been many studies 


carcinoma, relatively few concerning 


maividual cell type have been reported. In 
tumors, one of the 


the treatment of most 


factors concerning the ultimate prognosis 


With bron 


chogenic carcinoma, however, the studies 


of the disease Is tts cell type 
voncerning imdividual cell types, although 
relatively, few, have been largely contre 
versial 

Many authors hold the view that the cell 
valuable 


type ts highly prognostic ele 


ment.) Koletsky.* in 1938, in his correla 
tion of the clinical course with the various 
cell tvpes, concluded that there Was a differ 
ence in the growth, spread, and prognosis 
that 


hitference could be correlated detinitely with 


of bronchogenic carcinoma and this 
the various cell tvpes. Churchill,” in 1948, 
stated that, although it Was reasonable lo 
assume that tumors with poorly differen 
nated cells were rapidly invasive and that 
complete removal surgically was only a 
remote possibility, there had been no com 
plete correlation of the postoperative prog 
Submitted for publication May 7, 1958 
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folins Hopkins Hospital 


and 
McDonald 


excellent: study of the various cell types 


the cellular 195] 


11} 


and co-authors * presented il) 


with regard to the ultimate prognosis, and 


they were of the opinion that the cell typ 


had detinite bearing on the prognosis 
Kirklin? im 1953, in a similar study, con 
cluded that the cell type was, without doubt, 


of important prognostic significance, and 


Paulson.” im 1957, stated that there was a 


close correlation between cell type and prog 


Contrary to these opinions, other authors 


have reported that the individual cell typ 


has no prognostic significance.” Neuhof.!! 
in 1948, reported that prognosis based on 


microscopic features could not be made with 


assurance and stated the histologt 


features of bronchogenic carcinoma bore 


no significant relation to the 


postoperative 


prognosis. Similarly, a more recent work 


by Phillips ™ 


prognosis with the type of tumor cell on 


showed no correlation of 


location of the tumor within the lung 
Although at present there appears to be 


more evidence favoring a varied clinical 


course dependent on the different cell types, 
itis readily apparent that there is no com 
with 


plete argreement on this point. It is 


this problem of correlating the clinicopath 


ologic features of the various cell types 
that this study is concerned. 
Methods and Materials 
The clini il material Was composed ot i Is 
tologicall ases of bronchovenic carcinom 


he Johns Hopkins Hospital during the 
1942 through 1951. No 4 


1951 was included in order to ensure 


treated at 


10-year period fron 


tient after 


that all patients would have been followed at least 
hve vears The histologic naterial these 


ue 
Qs 
| 


patients was trom either surgical or autopsy spect- 


mens. The clinical records were studied and the 
data recorded. Separately, and without knowledge 
of the clinical history, all histologic specimens were 
examined, and the cell type was determined. As 
far as could be ascertained, all cases in) which 
here was another primary cancer were eliminated 
in order to prevent including metastatic tumors 
of the lung. 

Letters requesting specific follow-up) informa- 
tion were sent out on every patient who had not 
been heard from within the six-month period prior 
to this study. These letters, tor the most part, 
were sent to the patient’s physician and, occasion- 
ally, to the patient himself or his relatives, when 
the physician had lost contact with the patient 
By this method the desired follow-up information 


vas obtained 


Pathologic Study 

During this 10-year period there were 
351 histologically proved cases of broncho- 
genic carcinoma. Histologic diagnosis was 
made from tissue taken at thoracotomy 
alone in 126 cases. In 64 cases the diag- 
nosis was made histologically autopsy, 
and in 56 cases the diagnosis was made 
from material obtained bronchoscopy. 
There were 43 cases diagnosed from lymph 
node biopsy and 5 from cell block study 
only. The remaining 57 cases were diag 
nosed by combinations of the above meth- 
ods. Histologic material in some cases was 
limited to cytologic studies broncho- 
scopic biopsies, both of which occasionally 
were inadequate to make a cell-type diag- 
nosis, and no diagnosis other than bron 
chogenic carcinoma could be made. In other 
instances, even in resection cases, no diag 
nosis of cell type could be made with any 
degree of accuracy because of lack of a 
definite cellular pattern. These cases made 
up a group of 18 (50). The remaining 
333 cases (950) were diagnosed as to 
distinct cell type. 

Admittedly, it is difficult to classify var 
ious histologic patterns in any tumor, and, 
indeed, in many instances it is entirely 
unwarranted. One definitely should not try 
to force any tumor into a certain classifica 
tion for the sole purpose of classification. 


There are many tumors which cannot be 
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classified as to specific cell type with any 
degree of reliability, and) continual sub 
grouping or subclassification adds nothing 
of value, serving only to make the issue 
more confusing and less accurate. Perhaps 
it is more accurate to speak of the “histo 
logic pattern” of a tumor rather than of its 
“cell type,” because a diagnosis can be made 
only on the basis of the cellular pattern 
in the entire tumor, and certainly not on 
a cytologic picture alone. In- this study 
classification was made according to the 
predominant histologic pattern of the tu 
mor, and there was no hesitancy in placing 
a tumor in the unclassified group if there 
was no definite cellular pattern. However, 
most tumors in this study (95¢¢) were 
easily distinguishable as to deiinitely 
predominant cell type. These cellular 
patterns squamous-cell carcinoma, 
adenocarcinoma, and small-cell and large 
undifferentiated-cell types. This classifica 
tion is the one used by Kirklin, MeDonald, 
and co-authors * and is similar to the one 
set forth by Olcott." It should be stated 
that a common classification in use is a 
somewhat simpler one, of three types 
squamous-cell, adenocarcinoma, and undif 
ferentiated-cell, the last including both the 
large- and the small-cell type. It was felt, 
however, after reviewing all the specimens 
in this study, that the small-cell carcinoma 
was a specific cell type and presented a 
characteristic histopathologic appearance, 
and therefore should) be classified individ 
ually. 

eliminated from this study were alveolar 
cell tumors and bronchial adenomas. The 
alveolar-cell tumor (“bronchiolar cares 
noma,” “adenomatosis,” ete.) usually 
distinguished by its characteristic histologic 
pattern, and there can be little doubt that 
this tumor forms a separate and distinct 
group, although there is much controversy 
as to its origin. Similarly, tumors of the 
bronchial adenoma group are of an entirely 
different nature from bronchogenic carci 


noma and should occupy a separate classih 


cation. It ts important to exclude these 
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tumors in any statistical study of broncho 
gemic carcinoma because of their entirely 
different behavior. 

Of the 


proved cases, squamous-cell carcinoma was 


Incidence. 351 histologically 
by far the commonest type, occurring in 150 
patients (4300). The next most frequent 
Was the large-cell type, present in pa- 
tients (270), whereas there were 48 cases 
(140) of the small-cell variety. Adeno 
carcinoma Was present in 40 patients (11), 
and in 18 cases 63) no cellular type could 
be determined, 
Squamous-Cell Carcinoma. Squamous- 
cell carcinoma has a distinct histopathologic 
picture, and the diagnosis should be made 
only when there is evidence of epidermiza- 
tion: that is, the production of prickle cells, 
cornified epithelium, or keratin. The most 
differentiated tumors usually show multiple 
keratin pearl formation, Diagnosis based 
ona pattern of cells forming squamous- 
like sheets of infiltrating tumor is unwise 
because undifferentiated tumors often take 
on this appearance. Herein lies one of the 
major difficulties in evaluating varying re 
ports of the incidence, treatment, and results 
of the squamous- and the large-cell type. 
The large, undifferentiated-cell carcinoma is 
often. classified as “highly undifferentiated 
squamous carcinoma” or “anaplastic squa- 
mous carcinoma” and is thereby placed in 
the general group of squamous-cell carci 
noma, when, in reality, there is no histologic 
evidence other than the general growth 
pattern for the squamous-cell classification. 
Grossly, this tumor may occur anywhere 
along the bronchial tree but most commonly 
is situated in a central location, that is to 
the 


In this study it was possible to determine 


main stem or lobar bronchus. 


say, in 
accurately the gross location in all but 13. 
The tumor was located centrally 
of the determinable cases, occurring in the 
13% the 


In 22¢¢ the tumor 


main-stem bronchus in and in 
lobar bronchus in 65¢¢. 
Was in a peripheral position, that is to say, 
away from the lobar or main-stem bron- 


chus (Fig. 1). Of the patients on whom 


Collins 


Squamous Carcinoma 


Main Stem Bronchus- 13% 


Lobar Bronchus — 65% 
Peripheral — 22% 
Fig. 1.—Location of 130 tumors of squamous-cel 
carcmoma type 

thoracotomy had been performed, tumor 


was present in the regional lymph nodes in 


30%. The mediastinum was invaded by 
direct extension in 3167, and invasion of 
the pleura was present in 13¢¢. Distant 


metastases were demonstrated in 14¢¢ of all 
patients when first: seen. 
The histologic appeal 


that of a 


ldenocarcinoma. 


this type of tumor is 


malignant tumor which consists of atypical 


ance of 


glandular structures of varying sizes and 
shapes. These glandular structures may be 
papillary, acinar, or alveolar in’ arrange 
ment and may or may not contain mucin 
In some of the very poorly differentiated 
types mucin may be found intracellularly, 
make the 
diagnosis of bronchogenic 


thereby helping to diagnosis 
In making a 
adenocarcinoma, metastatic adenocarcinoma 
should be ruled out. This procedure can 
be very difficult, and at times impossible, 
with the ultimate proof resting on the clin 


Not 


will 


ical course. infrequently squamous 


cell carcinoma form islands of. cells 
with necrotic centers, which, at first glance, 
appear to be acinar in structure and can 
lead to an erroneous diagnosis if care is 
not *Alveolar-cell” 


bronchial adenoma should be excluded. as 


taken. carcinoma and 
already mentioned. 

Grossly, the tumor more commonly 
curs in the periphery approximately mid 


027 
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Adenocarcinoma 


SAU 


\ 


Main Stem Bronchus — mi @) 
Lobar Bronchus — 32% 
Peripheral 65% 


Fig. 2.—Location of 32 bronchogenic adenocar 


vay between the hilus and the’ pleura. In 
arly stages of the process there is consid 
erable space between the tumor the 
nain-stem or lobar bronchus. Of the 80C; 
it cases of this cell type in which the tumor 
Vas accurately located, It Was located cen 
rally in only 35. In only 3 was the 
umor in the main-stem bronchus, and. the 
lobar bronchus was the site in 
The tumor was located peripherally in’ a 
significant (Fig. 2). In the cases in 
vhich thoracotomy had been performed, 
egional Iwinph nodes were invaded in 33, 
ind direct extension into the mediastinum 
ecurred in 38. The pleura was invaded 
na striking 586 of Cases, a fact which 
Vas not surprising with the predominantly 
eripheral location of the tumor. Distant 
netastases were demonstrable in 206 of all 
the patients when first seen. 

Small-Cell Carcinoma.The fea 
ure of this type is, of course, the small 
‘cellular component. The cells are about one 
ind one-half to two times the size of a 
normal Iwmphoevte but are strikingly small 
mn relation to other tumor cells. The cells 
tre arranged in bundles or whorls and have 
t definite appearance, ranging from a dis 
tinetly spindle to a rounded shape, with very 


little cytoplasm and either a rounded or an 


elongated nucleus. Mitotic figures are nu 
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merous. The elongated type has frequently 
been given the name of “oat-cell carei 
noma.” 

Grossly, this tumor arises, for the most 
part, in the main-stem bronchus the 
subdivisions, and only rarely from a smaller 
bronchus. This is the most rapidly growing 
type and forms large masses, which both 
replace lung parenchyma and invade and 
encase the mediastinal structures, as well 
as the pleura. Another frequent occurrence 
is its rapid submucosal submucosal 
Ivmphatic spread, so that, although the 
bronchial mucosa may be intact, the bron 
chus itself may be entirely encased in tumor 
extending up and proximal to the earina 
In 23¢¢ of the cases in this study the exact 
location of the tumor could not be deter 
mined accurately because of the massive 
growth. Of those that could be determined, 
tumor was located centrally in 766, being 
present in the main-stem bronchus in 43¢¢ 
and in the lobar bronchus in 336. It was 
located peripherally in only 24 «Pig. 3), 
In the patients operated on, tumor was 
present in the regional nodes in 456, and 
direet extension into. the mediastinum oc 
curred in 606¢. The pleura was invaded in 
25. Distant metastases were demonstra 


ble in 237 of all the patients when first 


Small Cell 
Carcinoma 


ys 


\ 


Main Stem Bronchus- 43%/ 


Lobar Bronchus — 33% a) 
Peripheral 24% 
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hig Location of 37 bronchogenic earemomas 
small-cell type 
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Large-Cell Carcinoma. Diagnosis of this 
cell type is largely a diagnosis by exclusion, 
keratinization or 


There is no evidence of 


epidermization, as seen squamous-cell 
carcinoma, and there is no glandular forma 
tion or production of mucin, as seen im 
adenocarcinoma, Although all the cells are 
large, there is no definite pattern or ar 
rangement of the cells, and this lack of any 


tumor demonstrates the most bizarre growth 


pattern is characteristic feature. 
of all and is composed of large polyhedral, 


rounded, or somewhat spindly cells 
loose svnevtium with abundant cytoplasm 
The 


contain 


cleated 


nuclet, which are often) very” large. 


also verv Jarge nucicol. Multinu 


tumor cells, along with distorted 


mitotic figures, are plentiful. There is abso 
lutely no similarity to the small round-cell 
earcinoma, 

Grossly, the tumor is predominantly lo 


eated ino a central position near the hilus. 


This tumor, like the small-cell type, tends 
to form very large masses, which invade 
the mediastinum and replace lung tissue, to 
The 


24% 


Was 


invade the pleura and the chest: wall. 
exact location was not determinable in 


of the cases. In the 766 in which it 


determinable, the tumor was located 


trally in 67¢¢, with 18 in 


in 


cen 
the main-stem 


bronchus and the lobar bronchus 


Large Cell 
Carcinoma 


Main Stem Bronchus 18% 
Lobar Bronchus — 49% 
Peripheral 33% 


Location of 71 bronchogeme carcinomas 


undifferentiated-cell type 


Tumor was located pertphe 
4). In the cases in which 
had been done, regional 
involved with tumor im 
mediastinun 


ment of the 


occurred 
in 


when first 


sion 
invaded 
this cell type 


} 
tases were demonst! abl 


Treatment 


ceived no surgical therapy 


patients had evidence of 


tumors Were 


had 


SCVCTYC 


their 
a few other, unrel 


such a nature th 


was thought to be 
tients refused surgi 
were 206 patients who undet 
omy, but only 107 had som 
Pherefore, although 


resectabili 


tion. 
>was 62¢¢, the 
Phere were striking 
ability. to treat patients 


Phe re 


squamous-cell 


cell pes. Were 
underwent 
had 


an operability 


carcinoma who 


and, of these, 71 


a resectabilitv. rat 


thoracotomy, 
table rate 


Phere were 1] palliative resections, and 


tumor. Wats 


and 


resections were done with the idea of curing 


the patient. ( fF the 40 patients with adeno 


carcinoma, 16 had inoperable lesions. 


the remaining 24 the tumors were operable 


but only 1] were resectable ()f these re 


sections, | was palliative, and the other I 
were Were done as a curative measure 
gives an operability. rate of 60 


reseetability. rate ot 2 


tients with large-cell carcinoma, hac 
Phe 
mors were operable, 23 
This 


a resectability rate of 24% 


inoperable tumors remaining tu 


be ng Frese ctable 


Was an operability. rate of ane 


Less than one 


1] 


half of the patients with the small-cell type 


had operable only 20) out of 4& 


iremnoma, 


Oracotom 
‘ odes Were 
rect’ eXten 
Phe pleura was 
Biter 
‘ the patients witl 
Of the 333 histologically typed ses OU 
of the 351 in this study, 127 patients re ae 
ot thes 
ited conditions of 
ind Tew = 
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] 
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PasLe 1—Ewxtent of Local Spread m 206 Patients at Time of Thoracotomy 


Total Hilar Node Invasion 
Operable 
Cases No. of Cases 


Squamous-cell 

Adenocarcinoma 24 s 
Large-cell 20 
Small-cell 20 


Combined 206 


having had thoracotomy. Of these, only 
two had resections. This was an operability 
rate of 42 but a resectability rate of only 
#¢. Thus, at one extreme the squamous- 
cell type was resectable in 47, whereas, at 
the other extreme, the small-cell type was 
resectable in only 4. These data are sum 
marized in Table 2. Of the patients with 
resections, the hilar lymph nodes contained 
tumor in these percentages: squamous-cell 
carcinoma, 27; small-cell) carcinoma, 50; 
adenocarcinoma, 535, and large-cell carei- 
noma, 56. 

ollow-up data on all) patients this 
study were complete in 95, and there was 
a 99° follow-up of the patients who had 
had resection. There were 19 patients who 
survived five years or longer after resee- 
tion. This is an over-all survival rate of 
6% of all patients entering the hospital 
and a survival rate of 18% of all patients 
undergoing resection. 

A breakdown of these figures according 
to cell types reveals differences in survival 
according to the cell type. Although resec- 
tions could be carried out in two patients 
with the small-cell type, neither patient 
lived five years, both having died within 
five months of resection. with recurrent 


carcinoma. This poor prognosis is usual 


Taste 2.—Ability to Treat Patients with the Various Cell Types 


Total Inoperable 


No 


Patients . of Cases 


Squamous-cell 150 
Adenocarcinoma 16 
Large-cell 95 4 
Small-cell 48 28 


All cases 


333 127 


Per Cent No. of Cases 


Mediastinal Invasion Pleural Invasion 


— 


Per Cent No. of Cases — Per Cent 


31 14 
33 3S 14 
39 20 3y 4 
45 12 60 3 25 
75 0 


in this type of neoplasm.'?* Of the pa 
tients with the large-cell type in) whom 
resection was done, only one was living 
and free of carcinoma five years or more 
after resection. This is a survival rate of 
of those with resection. One patient 
died 3 years 10 months after pneumonee 
tomy of far-advanced pulmonary tubercu 
losis in the remaining lung; at the time of 
death there was no evidence of carcinoma. 
If this patient is included as cured, then 
the survival rate would be &e of those 
with resection. There were two patients 
with adenocarcinoma who survived tive 
years, but one patient died in the sixth year 
following resection, of generalized metas 
tases. The other patient was free of tumor 
seven. years following lobectomy but had a 
recurrence, Which was resected. This pa 
tient has had no evidence of recurrence 
since that) time, approximately one year 
prior to this report, 

By far the best prognosis was in’ the 
squamous-cell type, as indicated by the fact 
that 16 patients, or 230 of those undergo 
ing resection, survived five years or longer. 
Eleven of these patients are stl alive, the 
longest survival in the group being 14 years. 
There was one patient who died in the sixth 
year following resection, of generalized me 


Operable Resectable 


- 


Per Cent No, of Cases Per Cent No. of Cases Per Cent 


74 7 i7 
40 24 oo 2s 
46 23 24 
58 20 42 2 & 
3S 206 62 107 32 
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TABLE 3 


—Number and Percentages of Patwnts Surviving sears 


Lonae? 


Following Resection, According to Cell Type 


Potal 
No. of 


Cases 


All types 333 
Squamous-cell 150 
Adenocarcinoma... 

Large-cell 

small-cell. 


Per Cent of Cases 
Entering Hospital 


Five-Year Survivors 


Per Cent of Cases 

Per Cent of Cases with Resection 

with Resection teaving Hospita 
Is 
21 
y 
4 


* One died in the sixth postoperative year of metastases and ts not included in the percentages 


tastases. The other four patients all lived 
longer than five years and died of unrelated 
causes, being free of tumor at the time of 
death. One patient, not imeluded in this 
group of 16 patients surviving five vears, 
died of myocardial infaretion two and a half 
vears following resection, and had, at the 
time, no evidence of carcinoma. If the 
palliative resections are eliminated, then, of 
all patients undergoing resection with the 
idea of effecting a cure, 27 survived five 
vears or longer. These data are summarized 


m Table 3. 


Comment 


It is obvious that information compiled 
from a group of patients having a tumor of 
a specific cell type cannot he directly ap 
plied to any one given patient with a tumor 
of the same cell type. The fact remains that 
many given patient the factors of impor 
location of 


tance are the exact the tumor 


and to what extent and by what route 
spread has occurred. Therefore, to con 


clude that, because the patient has a par 


ticular type of tumor, his prognosis will be 


the same as that for the group is not sound. 
It can be stated, however, that the course 
of the various cell types tends to fall inte 
a more or less definite pattern, which gives 
valuable information, Thus, in dealing with 
a patient. having a small-round-cell carci 
noma there is very little chance of effecting 
a permanent cure. In this group not a 
On the 
hand, in dealing with a patient having squa 


single patient) cured. other 


mous-cell carcinoma, the chances are much 


Collins 


more favorable, considering that 10%. ot 


all patients who entered the hospital with 


this type of cancer and 270 of those who 


left) the hospital after resection survived 


five vears or longer. Between these twe 


extremes im prognoses are patients with 
adenocarcinoma and the large-cell typ 
This fact does not mean that the pa 


with the small-cell type should not be oper 


ated upon if there are no surgical indica 


tions of inoperabilitv; however, because o1 
its location and rapid growth and spread, 


very few such tumors will be resectable at 


the time of operation. In this study, only 


oot all 


These 


tumors of this type were re 


sectable. statistics do not indicate 


that the small-cell type of carcinoma having 
a favorable location should not be resected, 
but, rather, point out the fact that the chance 
of tinding a favorable lesion in these cases 
is extremely small and that any heror 
measure to attempt a cure in patients with 
this type of tumor is probably useless. On 
the other hand, not all patients with squa 
mous-cell carcinoma will have a resectable 
tumor, but the chance of finding a favorable 
lesion 1s relatively good, since almost halt 
the patients entering the hospital with this 
cell type of tumor were able to have resec 
tional therapy. More of the patients with 
adenocarcinoma and the large-cell types ot 
cured than those with the 


tumor will be 


small-cell type: however, even these 


groups there is a considerably lower pet 
the 


patients with squamous-cell carcinoma. It 


centage surviving than in group of 


would, therefore, appear that prognosis can 


931 


- 
No. of Boris 
Cases 
| 
19 6 
16° 10 
4 
0 0 . 
Horta 
= 
= 
: 
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not be founded on the cell type alone, but 
that the cell type is one important factor in 
the prognosis, since it determines to a large 
rate of growth and 


extent the location, 


spread, and therefore resectability and cure. 


Summary 
histologically proved cases of 
bronchogenic carcinoma seen from 1942 to 
1951 at The Johns Hopkins Hospital, 43¢¢ 
were of the squamous-cell, 27¢¢ of the 
large-cell, and 14¢¢ of the small-cell type: 
11% 


cellular diagnosis could be made, 


were adenocarcinoma, and in 3 ne 


Squamous-cell carcinoma was found. te 


be located principally in the lobar bronchus, 
to be the least extensive in spread, and to 
otfer the best operability, resectability, and 
cure rates. 

Phe small-cell type, at the other extreme, 
was located principally the main-stem 
bronchus and was the most extensive in 
spread. This type had the lowest operability 
and resectability rates, and there were ne 
cures 

\denocarcinoma and the large-cell type 
had approximately the same operability, 
resectability, and cure. rates. Adenocarci 


noma was found principally in a peripheral 


location and had definite tendency to 
The 


large-cell type was located principally in 


invade the pleura and the chest wall. 


the lobar bronchus, 
The 


and extent of spread are apparently related 


location of the tumor and. its. rate 


to the cell type. The cell type is an impor 
tant factor in the ultimate prognosis, al 
though prognosis cannot be determined 
from this factor alone in any given patient, 

National Heart 


stitute, 


Bethesda, Md 
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el Cause ef Obstructive Jaundice 


Obstructive jaundice m the adult is usually 
caused by biliary traci ealeult or neoplasms, 
hepatotoxic drugs, and, less commonly, a 
cholangiolitie form of infectious hepatitis. 
\n uncommon cause is bihary obstruction 
from oa pancreatic pseudocyst. The im 
portance of considering compression of the 
common bile duct by acy st in the head of 
the panereas is the pre blem of differentiating 
this lesion from caremoma. This separation, 
often impossible by climeal and laboratory 
methods, is frequently difficult at the time of 
laparotomy, The dhagnostic and therapeutic 
aspects of this cause of jaundice are illus 


trated by the present report, 


Report of a Case 


\ 52-year-old) white, married, male hospital 
HOLES keeper, was admitted to the Peter Bent 
Brigham Hospital for the first time in July, 1957, 
because of jaundice of three davs’ duration \ 
alcohohe, he had been im good health until 
eight months before admission. Since that) time 


he had noted intermittent eprgastric and right upper 
juadrant pain, which radiated to the back and was 


alcol 


mellitus was demonstrated 


is he 


rgeravated by food of Four mon 
tore admission diabetes 
and upper gastromtestinal x-ray 

Stools had been light, bul 


40 Ib 


before 


\ olec Vstovran 


study were normal 


and malodorous, and he had lost in weicht 


Severe pruritus began three weeks admis- 


sion. Jaundice was first: discovered by wife 
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Pseudocyst Formation in Chronic Pancreatitis 


VICTOR W., SIDEL, M.D.; RICHARD E. WILSON, M.D., and JOSEPH C. SHIPP, M.D., Boston 


He demed the 


vs before 


of hepatotoxic drugs, injec 


tions, and 
yaundiced persons. There was a family history 


diabetes n ellitus 


On admission the 


appeared chronically all and was  ictert Phere 
Were no stigmata of liver disease. The abdomet 
was relaxed and soft, with a smooth, nontender 
liver, palpable fingerbreadths below the 
costal margin. There was palpable 


tenderness, and the spleen was not palpable Phe 
remainder of the examination was normal 

He had a negative serologic test for SVphilts 
hematocrit of 4447, a sedimentation rate of 40 


mm. in one hour (Wintrobe), and a leukoevte count 
of 7000 per cubic millimeter, with a normal dif 
ferential, The urine was normal except for the 


glucose. Serum bilirubin w 


presence baile and 


S60 mye. (6.0 me. was direct, 2.6 me 


direct), alkaline phosphatase 16 > Bodans it 
thymol turbidity 26 units (normal), ealei 5.1 
mkq/-L.., phosphorus 1.2 mM/I amviase 24 
(normal ) nd sting blood sugar 20 % 
The seru Ubumin was 3.5 em. % 1 globuln 
esters, and the prothrombin activity was nort 
The stool was vellow and contained undigeste 
muscle fibers and showed a 3 reaction to be 
azidine. Fecal fat was 21, 14, and*31 
dav on a diet containing 70 em. of fat: normal ts 


less than 4 gm. a day. Absorption of butter 


was markedly decreased. Nylose absorption was 
normal. Examination of duodenal fluid did not 
demonstrate lipase, amylase, trypsin, tumor cells 
or cholesterol ervstals. N-rav studies showe lit 
fuse pancreatic calcification and widening of the 
duodenal loop 

The hospital course was characterized by clear 
ing of the jaundice. Twelve davs after the ad 


had 
appetite was good, and there was still no abdominal 
had fallen 
and the alkaline phosphatase, tron 
15.6 to 9.2 Bodansky His 
control, He required up to 70 
isophane insulin plus 35 
crystals (N. N. D.) 
that the 


mission his abdominal pain decreased, his 


mass palpable. The bilirubin from 
to 24 me. &, 
units diabetes wa 


cult) to 


units o ZINN 


lan 
insulin daily. It was felt 


clinical features consistent wit 
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Fig. 1.—Pancreatogram 


ironic pancreatitis with 


made 
parotomy. A large unilocular « 
of the pancreas is seen 


pancreatic 


at the time of 


vst in the 


head 


insufficiency 


laparotomy was performed to exclude a neo 


or biliary calculus 


Operative Findings.—Exploration of the abdo 


men showed a mass in the head of the pancreas. 


he mass was firm, measured 


\ 


Bile Dver 


ys” 


SOrimeTER 


Mais Pancreatic 


‘| 


~ 


d appeared slightly cystic 


to 


cm. in diameter, 


palpation 


The 


A. M. A. ARCHIVES OF SURGERY) 


common duct was dilated, with a diameter of about 
15 cm. The gallbladder was distended, and com 
pression produced no emptying. There were no 
palpably enlarged lymph nodes, and the liver and 
stomach were normal. On the medial wall of the 
duodenum an ulcer crater was palpable 

The common duct was opened and no stones were 
demonstrated, but a probe could not be passed inte 
the duodenum. The head of the pancreas and. the 
duodenum were mobilized, and the second portion 
of the doudenum was opened. The ulcer on. the 
medial wall lay against the pancreatic mass and 
was shallow, soft, and appeared to have granula 
tion tissue in its base. A biopsy specimen of this 
was taken, after which a probe was passed throug! 
the base of the ulcer, and apparently into the 
mass, because there was a sudden flow of 60 to 
70 cc. of clear fluid. The mass suddenly collapsed, 
and the common-duct probe readily passed into the 
duodenum about 1 em. above the ulcer. A’ fine 
catheter was inserted into the mass, and a pan 
creatogram was made, which demonstrated a large 
unilocular cyst. (Fig. 1). The catheter tract was 
explored with the finger, and a pseudocyst of the 
head of the pancreas, with inflammatory tissue as 
its) lining, was. encountered Adequate internal 
drainage was achieved by this maneuver, whict 
produc ed a cystoduodenostomy. The sphincter ot 
Oddi was incised because-a “common channel” for 
the main pancreatic duct and the common bile duct 
was observed. Definitive drainage of the common 
duct was accomplished by a choledochojejunostomy, 
using a Roux-Y loop of jejunum placed side-to-sice 
with the common duct. Biopsy specimens of the 
pancreas were taken by needle and direct-wedge 
technique. Following placement of the cholecystos 
tomy tube and a catheter in the common duct 
through the choledochoje;unostomy opening, the 


abdomen was closed 


Fig. 2—Diagram of the 
relationship of the pan 
creatic pseudocyst to the 
common bile duct and the 
main pancreatic duct 
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PSEUDOCYST IN CHRONK 


n Chronte 


Causes of Jaundice 
Pancreatitis 


TABLE 1 


1. Jaundice associated with pancreatitis 
A. Hepatocellular disease ¢ 
B. Biliary tract disease 
1. Caleuli 
2. Cholangitis 
©. Compression of the intrapancreatic common bile duct 
1. Edema or inflammation 
2. Fibrosis or calcareous changes 
3. Cyst or Pseudoeyst of the pancreas 
IL. Jaundice unrelated to pancreatitis 
Carcinoma, hepatotoxie drugs, hepatitis, surgical trauma te 
the biliary tract 


Pathologie Findings—-The pancreatic tissue 
showed chronic inflammation, fibrosis, ductal dila- 
tation and lithiasis, and squamous metaplasia of 
the ductal epithelium. None of the four biopsy 
specimens of the pancreas showed any evidence of 
malignancy. A lymph node from the transverse 
mesocolon was normal. The floor of the ulcer at 
the base of the ampulla of Vater showed acute 
papillitis 

The pathologic process may be summarized as 
chrome pancreatitis with a pseudocyst of the head 
of the pancreas, which was responsible for ob 
struction of the common bile duct and pancreatic 
duct on a mechanical basis, as shown in Figure 2 
It appears that the evst was eroding into. the 
duodenum by pressure necrosis. Spontaneous drain 
might occur by such a mechanisn 
Postoperative Course The icterus cleared, and 


the patient’s insulin requirement fell rapidly to 30 


units of isophane insulin. cholangiogram on 
the 12th dav following surgery demonstrated a 
normal common bile duct, and there was rapid 
filling of the duodenum and the jejunum. At this 


time the cholecystostomy tube was removed. The 
common duct tube was removed two days later 
His stools were brown and no longer foul or 
bulky. Tle was discharged on the 19th day after 
surgery. He returned to work and gained 14 Ib 
during the next two months. He has been free 


of abdominal pain, tenderness, and jaundice 


Comment 


The problem presented is that of obstruc- 
tive jaundice in an alcoholic with known 
chronic pancreatitis. Jaundice is not un- 
common in chronic pancreatitis. Cattell and 
Warren ! noted jaundice in 26 of the cases 
observed at the Lahey Clinic. Haggard and 
Kirtley * reported jaundice in 18 (28 ) of 
their 65 collected cases. The causes of jaun- 
dice in a patient with chronic pancreatitis are 


Sidel et al. 


PANCREATITIS 


summarized in Table 1. Ina review of 1035 
patients with jaundice associated with pan 
creatic disease, Fraser * found that in 1.2% 
the cause was a pancreatic cyst. 

The exact incidence of pseudocyst forma 
tion in chronic pancreatitis is unknown 
Shingleton® states that 547-1060 of these 
patients develop a pseudocyst which requires 
treatment. Physical or x ray evidence of 
mass in the region of the pancreas in a pa 
tient with pancreatitis suggests a pseudocyst 
The absence of these findings does not ex 
clude it. 

Jaundice associated with pseudoeysts was 
found by Judd * in 216 of 47 cases. by 
Adams and Nishijima? in 3367 of 9 cases 
by Brilhart and Priestley * in 306— of 44 
cases, and by Cattell and Warren ® in 13% 
of 46 cases. In an earlier review of 304 
patients with cysts of the pancreas, Brun 
1 


schwig '” noted that jaundice was described 


in -106¢. This indicates that jaundice 
may be encountered in 3€¢-30G of patients 
with pancreatic pseudocysts. 

Rarely can the jaundice be related causally 
to ductal compression by the pseudocyst 
To establish this direct relationship the fol 
lowing criteria are required: (a@) presence 
of obstructive jaundice: (>) operative 
demonstration of compression of the com 
mon bile duct by a cyst; (c¢) relief of bik 
duct obstruction by surgical drainage of the 
cyst, and (d) complete clearing of the jaun 
dice. The case described above fulfills these 
criteria. Other cases in the literature which 
fall into this pattern are summarized it 
Table 2. 

In addition to the present report, Cases 
1 and 2 of Table 2 and 9 of the 121 collected 
cases of pseudocyst described by Korte 
(cited by Cattell and Warren®) were th 
only ones found which appear to fulfill the 
criteria for a cause-and-effect relationship 
The other cases are included as examples of 
icterus associated with pseudocyst in which 
compression of the common duct was the 
probable cause. Several important points 


are illustrated. Case 1 indicates that pseudo 


cyst formation may exist without pancre 
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PaBLeE 2.—Cases of Jaundice Assoctated with Pseudocyst in the Head of the Pancreas 


Duration 
of Cyst in Head of 
No Author Age Sex Teterus Pancreas 


Carter and Slattery 0 M 2mo. Compressing Excision 


A.M. A. ARCHIVES OF SURGER) 


Surgieal Procedure 


Postoperative Result 


Symptoms relieved 


common bile duct 


Cattell and Warren | M Medial to Pancreatoduodeneetomy Symptoms relieved 
Case 9 : common duct 

Case 2 M yr. Large; 2000 ce Marsupialization Discharged well 

4 Pinkhar Case 3 45 k 2yr In lesser sac Simple drainage Discharged well 
Adams and Nishijima M $3days 6 em. in diam Cystojejunostomys Syviptoms relieved 
Case 5 in curve of tue 


denum 


Johnson and (Case F gem. in diameter ‘Drainage’ Discharged well 

Doubilet and Mulholland Present: Large Cystojejunostomys Discharged well 

Case 3 i 
s Chesterman 30 In lesser sue Cystojejunostomys Symptoms relieved 

Hardy and Bowlin Case 6) 50 M 1 mo 10X10 cm. Lymph node biopsy Spontaneous improvernent 
0 Present ease 52 M Sdays 5xX5em Cystoduodenostomy Symptoms relieved 


atitis. Im Case 23 pancreatoduodenectomy 
vas performed because the pseudocyst Was 
nterpreted in the gross specimen as caret 
noma of the head of the pancreas. In Case 9 
the probable pseudocyst: was interpreted as 
carcinoma of the head of the pancreas on 
the basis of a frozen section of an adjacent 
lymph node, and no corrective procedure was 
performed,  Brilhart and Priestley > state 
that in only 9 of their 44 cases Was the 
diagnosis of pseudocyst of the pancreas 
made preoperatively, In two of these a 
“Whipple-type” procedure was done. The 
authors state: “This procedure is not recom 
mended for pseudocyst of the pancreas 
which is recognized as such at the time of 
operation.” Fraser * reports that in his series 
of 1035 cases of obstructive jaundice due to 
pancreatic disease, 7@ were “benign lesions” 
mistaken for malignant disease. Contrari 
wise, 166 of malignancies were interpreted 
as benign lesions at the time of surgery. 
The presence of diabetes mellitus is not of 
help in differentiating pancreatic cyst. and 
carcinoma. Cliffton,’* in a review of 78,249 
cases of pancreatic carcinoma, noted diabetes 
in 25¢¢. Cattell and Warren *" state that 
diabetes may be present in 33¢ of patients 
with relapsing pancreatitis and 10@- 
20% of patients with pancreatic cysts. 
Preoperatively, in the present case, it was 
known that pancreatitis was present. The 
nature of the mass demonstrated by x-ray in 
the region of the duodenal loop was un- 
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known, Furthermore, at the time of surgery 


the gross features suggested carcinoma. De 
cause the mass had a slightly eystic nature, 
a duodenotomy was performed, This was 
associated with rupture of the cyst, reveal 
ng the true nature of the lesion, 


Kallis and Szilagvi ™ state: 


Phe absence of marked reduction of pancreatie 


enzymes In duodenal drainae as des ribed Ins 


Whipple and his associates in conjunction with evi 
dence of obstructive qaundice ts strongly sugges 
tive of earcinoma of the head of the pancreas 
The present report indicates that this same 
phenomenon may occur with a pancreatic 
cys! which occludes the pancreatic duct. 
The cases summarized illustrate the ef 
fectiveness of surgical procedures In 
recting the bile duct obstruction caused by a 
pseudocyst. These surgical approaches  in- 
clude the classical excision and marsupializa 
tion procedures and the more recent methods - 
for internal drainage, typified by the cyste 
duodenostomy used in the present case. 


Summary 

A case of obstructive jaundice complicat 
ing chronic pancreatitis, with pancreatic im 
sufficiency and diabetes, is reported. The 
jaundice was caused by common bile duct 
obstruction from a pseudocyst in the head of 
the pancreas, which was demonstrated at 
lapare tomy, Cystoduodenostomy and choled- 
ochojejunostomy provided drainage of the 


cyst and clearing of the jaundice, 
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PSEUDOCYST IN CHRONIC PANCREATITIS 
This cause of obstructive jaundice should 
be suspected in patients with chrome pan 


creatitis and in patients with a mass in the 


region of the head of the pancreas. The 


recognition of pancreatic pseudocy sts Is im 
of the difficulty dif 


ferentiating this lesion from carcinoma of 


portant because in 
the pancreas, and because correction ts pos 
sible by specific surgical procedures. 
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Teflon Membranes 


E. CONVERSE PEIRCE Il, M.D., Knoxville, Tenn. 


It has been shown by Clowes that the 
construction of a membrane oxygenator 1s 
practicable and that thin Teflon membranes 
permit greater passage of oxygen than any 
others now available.’ Clinical studies with 
the membrane oxygenator have utilized a 
polyethylene membrane 0.0008 in, thick. In 
such an oxygenator the passage of both 
oxygen and carbon dioxide apparently were 
According to Clowes, carbon 


blood 


through Tetlon at rates proportional to oxy- 


satisfactory. 


dioxide was found to diffuse from 


gen uptake. Limited studies in the labora- 
tory with small modified 
oxygenator led us to the belief that carbon 
dioxide, at reasonable pressures, ditfuses to 
an inadequate degree through Teflon mem- 
branes. This belief appears to be substanti- 


ated by the following studies. 


Materials and Methods 


Oxygen transfer through Teflon 
0.00025 to 0.004 in. thick was studied by 
of a platinum polarograph. The Clark electrode * 
was used, and the amplified electrode current was 
The 


the platinum cathode was then calculated, and the 


membranes 
means 


recorded directly.* oxygen electrolyzed at 
results were converted to oxygen transfer in cubic 
centimeters per minute per square meter of mem- 
brane as follows: 

Oz electrolyzed, in gm/sec. = 


where i—electrode current, in amperes 


Submitted for publication June 2, 1958. 
Supported by H-2315, 
Public Health Service and the Acuff Clinic Foun- 


Research Grant 
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From the Research Laboratory of the East Ten- 
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of Surgery of Acuff Clinic. 

* Apparatus which is used with the Sanborn re- 
cording equipment was constructed by George 
University of School of 
Medicine; electrodes made by Yellow Springs In- 


Peirce, Pennsylvania 


strument Company, Antioch, Ohio. 


938 


Diffusion of Oxygen and Carbon Dioxide 


Clowes 


Through 


faraday (96,000 coulombs or ampere 
seconds), the current required to reduce 
1 gram-equivalent 

H’=the molecular weight of oxygen (32) 

n the number of electrons required to re 

molecule of This as 


duce one oxygen. 


probably 4, the reaction being as follows :* 


2H*+H.O.+ 2e— 2H.02 
iH 
Oz in ce/sq. m/min wee 
ni 
where J)=density of oxygen in gm/liter at 


3a 
of Clark electrode, in square milli 
Since platinum face is 2 


meters mim. ayy 


diameter, area is 3.14 sq. mm. 


The effect of temperature on the transfer of 


oxygen was studied between 20 and 40 C, using 


warm air, 

During various laboratory procedures, including 
some total and some partial cardiopulmonary by- 
passes, venous blood going to and arterial blood 
leaving the oxygenator were sampled and analyzed 
for carbon dioxide and oxygen by the Van Slyke 
method. These data were used to gain information 
concerning the actual transfer of these gases under 
relatively physiological conditions. The details of 
the circuits, are reported elsewhere. 

Additional information regarding carbon dioxide 
transfer was obtained with a closed circuit consist- 
ing of a small bubble oxygenator, a Sigmamotor 
pump and a 0.5 sq. m. area membrane oxygenator 
An excess of 35% carbon dioxide in oxygen was 
delivered to the small bubble oxygenator + to sup- 
ply a stable partial pressure of carbon dioxide in 
water. The Sigmamotor pump was set occlusivels 
for 200 cc. per minute. Five liters of oxygen per 
minute was supplied to the membrane oxygenator 
the Van Slyke method 


were drawn at approximately 


Samples for analysis by 
15-minute intervals 
from the inlet and the outlet of the membrane 
oxygenator, 

were done on 


Most of the tests Teflon 


branes, but a few studies on unknown commercial 


mem- 


samples of polyethylene and cellophane were car- 
ried out also. 


+ Selas Corp., Dresher, Pa. 
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DIFFUSION THROUGH TEFLON MEMBRANES 


60 


@ 
oO 


3 


IN| MICROAMPERES 


CURRENT FLOW 


8 


2 
CC OXYGEN/METER/ MIN. CORRECTED TO 37 °C 


3 


O 


MEMBRANE THICKNESS 
Fig. 1 


ium electrode (Clark). Temperature 20 (¢ 


Results and Comment 
The values for oxygen diffusion obtained 


with the polarograph are shown in Figure 1. 


The data were corrected to 37 C and a pOs 


of 760 mm. Hg. These figures are approxi- 
mately twice those reported by Clowes. Us- 


ing a diffusion chamber, he measured the 


IN. THOUSANDTHS OF AN INCH 


Diffusion of Oz through Teflon membranes as measured by current flow in 


a 


most rapid rates of diffusion of oxygen 


For 0.0005 


? 


into agitated blood at 33-34 C. 


in. Tetlon a maximal value of 25.5 cc. of 


oxygen per square meter per minute was 
found. In actual use in a small oxygenator 
this figure was reduced to 21.8 ce., using a 
blood flow of 200° ce. per 


square meter 


SO 


MEASURED BY POLAROGRAPH 
POz 760 MM HG. T. 37 °c 


[[] Best RUN IN OxYGENATOR 


O 


AVERAGE RUNIN OXYGENATOR 


Oz IN CC/ METER MINUTE 


Oo 


0.0005" 
TEFLON’ 


CELLOPHANE 
SAMPLE 


POLY ETHYLENE 
SAMPLE 


_ Fig. 2.--Oxygen transmission through various membranes 
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These data also approximate our own for 


blood (Fig. 2). Three main factors are be- 
lieved’ to contribute to the discrepancy be- 
tween the polarographic and the oxygenator 
data. 


oxygenator are relatively large, leading to 


channels in) the Clowes 
some streamlining, and possibly some venous 
This would be expected to pro- 
the 


shunting. 


duce a marked reduction in effective 
gradient between oxygen and blood. Nar 


blood 


efficiency 


rower, shorter passages would im 


the of the 


prove oxygenator, 
though pressure and flow problems would 
be created, 

2. It is not possible using blood to main 
tain an oxygen gradient across the mem 
brane equal to the gradient with the Clark 
electrode in 1006. oxygen. The pOz at the 
electrode interface is zero,* whereas the pOx 
of blood varies from 20 to 100 mm, Hg or 
more. An average correction would be 7% 
to 15¢¢ of the polarographic reading. 

3. The values obtained with the polaro 
graph are subject to several minor errors. 
The effective area of the Clark electrode Is 


probably a little larger than that calculated 


from the diameter of the platinum, owing to 


the presence ot an incompletely covered 


A.M. ARCHIVES OF SURGER) 


In addition, the reading of the elee- 
lo 
These factors together should not) exceed 


Results 


edge. 


trode current is subject some error, 


obtained with unknown, com 
mercially obtained samples of cellophane and 
polyethylene are compared with Tetlon in 
Figure 2, The polyethylene used extensively 
by Clowes measured 0.0008 in. in thickness 
and in the oxygenator transmitted roughly 
one-third much 0.0003 in. 
Tetlon. 


about half the thickness of the sample tested 


as 


oxygen as 
Presumably, this polyethylene was 
by us. An interesting feature of the cello 
phane was that oxygen transmission was 
very poor until the membrane had been wet 
by placing it in saline, although it appeared 
to be a relatively nonwettable variety. bol 
lowing this, the polarographic reading in 
air approximated that of the polyethylene. 
Figure 3 gives the data on transfer of 
through 0.0005 in. ‘Tetlon 
and through our samples of cellophane and 
Van Slyke 
ments are combined for the Tetlon reading. 
the 


carbon dioxide 


polyethylene. Five measure 


Single measurements were made for 
other two membranes. The partial pressure 
ot the 


barometric pressure and the partial pres 


carbon dioxide was corrected for 


On 


MINUTE 


cof METER 


IN 


0.0005" 
TEFLON 


Carbon dioxide transfer through various membranes ; 


CELLOPHANE 


SAMPLE 
36; temperature 37 


Vol Dee., 


As 
S 
C. 
Fig. 3.- 


DIFEUSION THROUGH TEFLON MEMBRANES 


CALCULATED FROM POLAROGRAPHIC 
DATA AND MEASURED COr 


MEASURED 


IN QOXYGENATOR 


| 


NORMAL 
HUMAN LUNG 
AT REST 


CELLOPHANE 


POLYETHYLENE TEFLON 


D-ec DIFFUSED PER ww HG. PRESSURE PER MINUTE 


hig. 4 


sure of water vapor at the temperature of 
the experiment. It ean readily be seen that 
the of 
markedly less than that of oxygen. 


transmission carbon dioxide was 

The diffusion coefficients of carbon diox 
ide and oxygen are compared in igure 4. 
The amount of carbon dioxide transferred 
through Tetlon, polvethylene, and cellophane 
per millimeter Hg pressure per minute ts 
greater than the amount of oxygen trans 


In 
the partial 


mitted per millimeter per minute, the 


Clowes oxygenator, however, 


pressure of oxygen is approximately 15° to 
20 times that of carbon dioxide. This re 
sults in a deficiency in the transfer of car 
bon dioxide for all of the membranes 
studied.£ 

The ratio of the diffusion coefficients 1s 
given for the human lung also, for com 
parison. It would appear that even for this 
remarkably efficient organ raising the oxy 

t Wettable cellophane (DuPont PID 300) has a 
diffusion coethicient for CO, 23 
that 


times 


as 
for Os and therefore would be expected to 


show adequate CO. transfer in the Clowes oxy- 


genator.” 


Petree 


Ditfusion eoetticients of COs and Oz compared for various types ot 


gen tension to 760 mm, of Hg would result 


ina relatively less efficient transmission of 
carbon dioxide than of Oxygen. 

The explanation for the above figures can 
be found by studying the behavior of carbon 
dioxide and oxygen in solution and com 
paring it with their behavior as dry gases 

The rate of diffusion of a gas through a 
liquid is directly proportional to the absorp 
tion coefficient (solubility) of the gas in 
that liquid and is inversely proportional to 


Phe 


coefficient of absorption ot oxygen in plasma 


the square root of its molecular weight 


at body temperature 1s 0.024 and of carbon 


dioxide 0.510. The diffusion rate of carbon 


dioxide through a wet membrane ts, there 


fore, about 30 times as that 


oxygen when the gases are under identical 


great ot 


as 
conditions. The rate of the diffusion of a 
gas into another gas varies with the partial 
pressure and ts inversely proportional to the 
square root of its molecular weight. In dry 
air, carbon dioxide, therefore, ditfuses less 
rapidly than oxygen, the factor bemg about 


0.85. It should be expected, then, that the 


: 
ald 

= 
| = = | ; 
= = = 
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wettability of a membrane would greatly 
affect the way in which carbon dioxide and 
oxygen diffuse through it. The ratio of the 
diffusion coefficients should show the quali- 
tative differences in membranes best, since 
the absolute amounts of gas, which depend 
on molecular configuration, membrane thick- 
ness, etc., would not be involved. Various 
membranes are compared in Figure 4. It is 
noteworthy that the normal human lung ap- 
proaches the value expected for a wet mem 
brane, while Teflon, a membrane which does 
not absorb appreciable water, approaches the 
theoretical value for a dry membrane. The 
data which, of course, are inadequate for 
cellophane and polyethylene, suggest that 
these membranes are, in_ fact, somewhat 
wettable.§ 

Our findings call to mind another oxy- 
genator which has somewhat the same prob- 
The 
small-bubble oxygenator, developed by Gol- 


lem as a membrane apparatus. 
lan, Clark, and Gupta,* is an extremely 


efficient: oxygenator but, because of the 
relatively small tidal volume of gas required, 
eliminates carbon dioxide very poorly. It 
has been found necessary to supplement the 
gas flow, which may be done with much 
larger bubbles, to provide for the elimina- 
tion of carbon dioxide, The net result of 
this supplementation is, of course, to reduce 
‘the remarkable efficiency of oxygenation of 
this apparatus. Similarly, it appears likely 
that, in order to provide adequate carbon 
dioxide exchange in the membrane oxygena- 
tor, it will be necessary either to find a 
strong, wettable membrane of good oxygen 
transmission or to reduce the effective dif- 
fusion of oxygen to the point where it does 
carbon dioxide 


not greatly exceed the 


elimination. An analogy can be found in 
the hypercapnia produced during anesthesia 
because of inadequate respiratory exchange. 
In such instances, when the patient is sup- 


§ There is considerable evidence that the above 
explanation 


is an oversimplification. It is quite 
possible that wetting a membrane leads to molec 
ular rearrangement of the plastic and that it is 
this, and not the presence of water, which changes 


the diffusion of the gas.” 
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plied with 100% oxygen, he may be fully 
oxygenated, while carbon dioxide retention 
reaches dangerous levels. lor the present, 
therefore, it will be safer to keep the oxy 
genator relatively inefficient as far as oxy- 
genation is concerned so that carbon dioxide 
diffusion will be sufficient. 

According to Clowes, “carbon dioxide 
tension rises unless the blood is being de 
livered at a level of more than 85 oxygen 
saturation.” * This would appear to confirm 
the low carbon dioxide transfer and the need 
for keeping oxygenation inefficient. Where 
oxygen diffusion is greatest, over the straight 
portion of the hemoglobin-dissociation 
curve, carbon dioxide diffusion lags. It 1s 
only when oxygenation is carried out in the 
upper part of the curve, where large pOs 
changes are necessary for small transfers 
of oxygen, that carbon dioxide can catch 
up. In addition, the tendency for pH to drop 
some with the membrane oxygenator be 
cause of COs retention results in a decreased 
efficiency of oxygen transfer and an increase 
in carbon dioxide diffusion, bringing about 
a more favorable balance between oxygena- 
tion and carbon dioxide elimination, 

The elimination of carbon dioxide might 
be expected to be even less satisfactory un 
der conditions of hypothermia when a mem 
brane oxygenator 1s employed. This is true 
for an oxygenator using polyethylene or 
cellophane, since gas diffusion falls sharply 
with reduced temperatures. Using a Teflon 
membrane, however, there is very little de- 
crease in diffusion at lower temperatures. 
In addition, as the temperature falls, the 
solubility of carbon dioxide rises sharply, 
the pCOx, declines, and carbon dioxide re- 
tention is better tolerated. A final favorable 
factor in hypothermia is a pH rise of 0.0147 
unit for each degree (centigrade) of fall. 
This permits adequate oxygenation at lower 
10 


oxygen pressure. 


Summary 

The platinum polarograph provides an ac 

curate method of measuring oxygen trans- 
mission through different membranes. 

Kol. 77, 


Dec., 1958 
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a 
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IIEEFUSION THROUGH TEFLON MEMBRANES 


High oxygen transmission through Teflon 
membranes is confirmed, 

Measured values of oxygen transmission 
for a Clowes-type oxygenator are approxi- 
mately one-third to one-half those obtained 
by polarographic measurements. This dis- 
crepancy is discussed. 

The measured transmission of carbon di- 
oxide through Teflon is very low compared 
for 


with the figures obtained oxygen at 


physiological pressures. Behavior of the 
two gases is dissociated and depends on 
their individual partial pressures. Data are 
presented which suggest that diffusion of 
gases through Teflon membranes can be 
the the 


gases in dry air. This is important, since 


predicted best from behavior of 
diffusion through biological membranes de- 
pends on the behavior of gases in liquids. 
\pparently, use of the dry membrane Tetlon 
in an oxygenator results in carbon dioxide 
retention, The data indicate that the samples 
of cellophane and polyethylene tested are 
only slightly wettable, and also show 
relatively poor ability to transmit carbon 
dioxide. Wettable cellophane has a favora 
ble diffusion ratio. 

It is suggested that no present benefit can 
be derived from improved oxygenation in 
membrane oxygenators because the limiting 
factor is the diffusion of carbon dioxide. 
\ Teflon oxygenator, for instance, must be 


used at less than efficiency as far as 


oxygenation is concerned to prevent carbon 


dioxide retention. 

Because of the decrease in metabolism and 
the increase in solubility of carbon dioxide 
in hypothermia, the membrane oxygenator 
should prove to be a satisfactory apparatus 
to use In conjunction with cooling. This is 


particularly true for Teflon, which shows 


W. K. 


little decrease in gas diffusion as the temper 
ature falls. 
Clinic, 514 WW 


Acuff Church Ave 
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Recipient Set for Removal of Potassium and 


Ammonium from Bank Blood 


DAVID C. SCHECHTER, M.D.; THOMAS F. NEALON Jr., M.D., and JOHN H. GIBBON Jr., M.D., Philadelphia 


paper describes a simple device for 
removing excess potassium and ammonium 
ions from bank blood during transfusion. 

A progressive rise in the concentration of 
potassium and ammonium occurs ino whole 
blood during storage.)-* This takes place 
regardless of the original method of collec 
tion. During most transfusions, excessive 
potassium and ammonium in bank blood are 
diluted by the patient’s blood, and thus are 
well tolerated. However, when large vol- 
umes of blood are needed rapidly to combat 
oligemia, the effect from elevated levels of 
these electrolytes becomes increasingly haz 
ardous. 

Keith and Osterberg * reported marked 
intolerance to exogenous potassium pa 
tients with advanced renal insufficiency. 
During the Korean War, studies on renal 
failure following severe wounding revealed 
that the hyperkalemia resulting from exten- 


sive tissue destruction was greatly aggra 


vated because of multiple transfusions with 


old bank blood?) Some cardiac arrhythmias 
during massive blood replacement may be on 
the basis of hyperkalemia,® and Watkins* 
suggested that this increased sensitivity of 
the heart might be due to an elevation of 
extracellular potassium in the myocardium 
during hypotension. 

attributed the 
which ensued in patients with portal cir 


Cincotti * hepatic coma 
rhosis receiving liberal amounts of blood 


to excessive ammonium in the transfused 
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We observed an increase of more 


blood. 
than in the circulating ammoniun 
level of two patients with portacaval shunts, 
each of whom received 6 pt. (3 liters) of 
21-day-old blood. “The blood ammonium re 
turned to a normal range in both instances 
after the transfusions were discontinued 
One of these patients had a blood ammom 
um level of I]4ug. before transfusion 
After receiving blood containing 1179 ng. 
of ammonium his blood level increased te 
4i3ng. Two hours after the administra 
blood 
was 229ng. “, and 
I42ug. 


tion of was discontinued, the level 


after four hours, 


Both potassium and ammonium can be 
extracted from bank blood by passage of 
the latter through a column of a cation 
exchange resin.” More than 900¢ of potas 


sium and of ammonium can be 


removed by a single passage across the 


resin. Calcium and magnesium are also 


these 
The 


ion-exchange packs available commercially 


removed, but to a less extent, and 


substances may be readily replaced. 
at present are equipped with plastic con 
tainers as single units. The incorporation 
of such a unit in series with the container 
of bank blood involves using an additional 
blood administration set and container. In 
an attempt to reduce the expense and bulk 
of such a system, we have designed the 
recipient set illustrated in the Figure. “This 
device * removes excess potassium and am 
monium from bank blood while it is admin 
istered to a patient. 

The coupler fits into either standard botth 
or plastic containers. It has a 4 mm. diam 


eter and is 3 em. long, this shortness and 


* Fenwal Laboratories, Somerville, N. J 


5 
: 
| 


OF N 


Coupler 


Filter 


Filter chamber 


Fesin column 


= Filter 


——— Drip chomber 


Delivery tubing 


Phe modined recipient set meorporates a column 
of cation-exchange resin which removes accumu 
lated potassium and ammonium from bank blood 


during its administration 


wide lumen permitting the casy passage of 
any fibrin present in the blood.!’ The filter 
chamber is & em, long, 2 em. in diameter, 
and has a wall 0.5 mm. thick. The filter 
consists of 7070 mesh nylon and has an 
area of 32 sq.em. The filtered blood crosses 
the ion-exchange resin, which ts in a column 
in tandem with the filter chamber. This 
column, which consists of a casing of the 
hemorepellent plastic Vinylite, approxi 
mately 12 em, long, 3.5 em. wide, and 2.8 
em. in diameter, has a 0.5 mm. wall, and 
contains 50 gm, of Dowex-50-* 8 (a cation 
exchange resin), sodium ecyele. The resin 
is supported on) 100-mesh nylon bolting 
cloth to prevent entrainment distally of the 


resin spherules, which are of 30-mesh di- 


Nehechter et al 
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mension. Below the resin column 
em. long-drip chamber with a 0.5 
compressible wall. 

We have tested this apparatus on nin 
containers of blood collected in anticoagu 
lant acid citrate dextrose (A, C.D.) solu 
tion Formula Bo ¢Transtuso Vai 
Baxter Laboratories), and on nine other 
collected in anticoagulant acid citrate dex 
trose solution Formula (ACD Blood 
Pack, Fenwal Laboratories). Our labora 
tory device ditfered from the one described 
above only in that the drip chamber ¢a non 
functional component of the system) was 
proximal to the resin column, Satisfactory 
potassium and ammonium extractions were 
obtained at different flow) rates. Optimal 
performance appears to occur if the blood 
does not cross the resin at rates exceeding 
50 ml. per minute. This rate, of course, is 
much greater than the rates ordinarily en 
ploved transfusions, so that en 
hanced efficiency of extraction may be 
expected with routinely used tlow rates. If 
however, intra-arterial infusions are neces 
sary, the “deionized” blood may be collected 
prior to transfusion in a plastic container 
(Transfer) Packs, Fenwal Laboratories 
and rapid administration under pressure ts 
then effected by manual or other mechanical 


compression of the plastic pack. 


Summary 


recipient) set) for use during blood 
transfusion is deseribed which combines the 
features of both a filter-and-drip) chamber 
and a cation-exchange resin column. This 
single-unit device can be used to remove 
excess potassium and ammonium from 
stored blood while it is being administered 

Jefferson Medical College of Philadelphia, 1025 
Walnut St. ¢7). 
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Freeze-Dried Arterial Homografts 


Two-Year Period 


JOHN M. ERSKINE, M.D., San Francisco 


Introduction 
The concept of an artery bank for proc- 
essing, storing, and distributing homologous 
arteries has become well established in re- 
cent years. Units to for 
use as homografts have appeared in many 


prepare vessels 
parts of the country, and some of the prog- 
ress that has been made in the field of vas 
cular surgery in the last few years can be 
attributed to the existence of these banks, 
which have made available to surgeons a 
supply of homografts. 

That arterial homografts have been and 
continue to be of great importance in vascu- 
lar surgery no one will deny. Their future 
is still obscure, however, in that much prog- 
ress has been made in the use of synthetic 
materials as vessel prostheses and develop- 
ments along these lines are sure to continue. 
The ready availability of a manufactured 
product is a great inducement to use of the 
synthetic grafts, but it would be wrong to 
base the 
that will 


decision as to the type of graft 
be used in the future simply on 
this one aspect. Just what type of graft 
will ultimately be generally accepted as the 
best is still hard to say, and a number of 
years may still be required before long-term 
studies give us information regarding the 
of the of 


grafts. Certainly, until a synthetic material 


function various types vessel 
has been developed which proves highly 
satisfactory both in the operating room and 
over an adequate follow-up period, the fa- 
cilities for obtaining, processing, and storing 
homografts should be maintained and _per- 
fected. 


Submitted for publication June 17, 1958. 


Details of Technique of Processing and Analysis of | 


The purpose of this paper is not to dis 
cuss the relative merits of homografts and 
synthetic grafts, or the many approaches to 
the technical problem of preserving arterial 
segments for later use. Rather, it is to 
present the procedure which has been used 
over the last vears at the Northern 
California Artery Bank, together with a 
follow-up on the vessel segments used thus 


two 


far by the surgeons in the area making use 
of the Bank. 


Processing Method 


The basic physics behind the methods 
used have been applied specifically to this 
field by Sauvage,’ Hufnagel,* and others. 
The apparatus which was designed for this 
bank was based on the theoretical considera 
tion and practical applications as defined by 
these workers, and adaptations and dev elop- 
ments have been worked out so as to devise 
a satisfactory technique which can be 
learned and carried out by a technician with 
the minimum of hazards and with the assur 
ance that the vessels being processed will 
be satisfactorily prepared. The method of 
processing will be presented for those about 
to set up an artery bank, or to modify one 
that already exists. Essentially, the proce 
dure utilizes ethylene oxide gas to sterilize 
the segments, which are then frozen, dried, 
and stored in nitrogen gas at room tempera- 
ture. 

In preparing the vessel segments for 
processing, care should be taken to leave 
the branches from the main artegy at least 
5 mm. long, so that they can be easily ligated 
at a later date in the operating room. Also, 


a careful inspection of the vessel segments 
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Fig ] apparatus liagrammed, 
with the stopeocks B.C, and mentioned in the 
text 


Freeze-drving 


may reveal traumatic or arteriosclerotic de 
fects, thus rendering that segment unfit: for 
use. If histological examination is be 
carried out on the vessel, a small segment is 


removed at this time. 

Kach vessel is then suspended the 
manifold in its individual tube by means of 
a thread, together with a small piece of 
The 


tubes are sealed to the manifold by the steel 


tissue to be tested later for sterility. 


ring vacuum couplings. 

After the vessel segments have been sus- 
pended in the lower half of the tubes, and 
with stopcocks, 4, B, and 1) closed and © 
open, a very slight vacuum 1s built up in 
the manifold by means of the pump. After 
about a minute the pump ts stopped; stop- 
cock C 1s closed, and the glass ampule con 
taining ethylene oxide is taken from the 
refrigerator and attached to the polyethylene 
tube connected to stockcock 1 Stopcock A 
is then opened, and the ethylene oxide, when 
warmed to about room temperature, boils 
slowly, and the gas passes into the manifold. 
Within a very few minutes the vessels take 
on a shiny, oily quality, indicating that they 
have become completely coated by a layer 
When. this taken 


place, stockcock «1 is closed and the ethylene 


of ethylene oxide. has 
oxide ampule is capped and returned to the 
refrigerator. 
10 ce: 


procedure. The gas is left exposed to the 


Altogether, only about to 
of the liquid is. required for each 


vessels for a period of 30 to 40 minutes, and 
then the tube attached to stopcock “1 is con- 
which leads out a window. 


nected to one 


After stopcocks C and 2) have been opened, 


O48 


IROHIVES OF SURGER) 
the ethylene oxide gas is blown out of the 
manifold and out of the window by means 
of compressed nitrogen gas fed in through 
stopcock 1). Stopeock PB is closed during 
this stage to keep the gas out of the vacuum 
gauge apparatus; it is open for all subse 
quent stages. 

This method has the advantage that the 
toxic and explosive gas is thus always in a 
closed system and the technician ts never 
We 


have never had any difficulties in using this 
method; 


in contact with the liquid or the gas. 
and, although cultures are run on 
every segment processed, we have obtained 
positive cultures on only 6 out of 425 proce 
essed segments, and we have heard of no 
graft difficulties that could in any way be 
attributed to nonsterile grafts. 


When the ethylene oxide has been blown 


el and PD) are 


is left open, and Bois opened. 


out of the system, stopcocks 
closed, C 
Using an ethylene glycol-carbon dioxide 
snow ¢dry ice) mixture ino an individual 
long, narrow Dewar task, the vessels are 
quick-frozen by lifting the flasks up around 
the tubes, so that all the vessel in the tube 
is below the freezing mixture. The Dewar 
Hask is supported position by a ring- 


holder. all 


have been frozen, liquid nitrogen is placed 


stand form. of vessels 
in the large Dewar flask surrounding the 
the started, and the 


vacuum is built up in the system, 


Vapor trap, pump is 
Liquid nitrogen, with a temperature of 
196°C. 

condense the ethylene oxide, which has a 

111 C. A Dry Ice-ace- 


will remove the water vapor, but it is not 


is necessary around the trap to 


freezing point of 
tone mixture, with a temperature of 


suthciently cold) to) remove the ethylene 
oxide, and. the efficiency of the drying 1s 
markedly reduced if any of the vapor 
is allowed to pass over into the pump. It 1s 
to be noted that the trap can be disconnected 
from the rest of the unit for cleaning. By 
closing the stopcock /), the trap can even 
be changed during the drying procedure 
without losing the vacuum around the ves 
sels. It considered advisable to 


has been 


dry the vessels at a slow rate and keep them 
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PFREEZE-DRIED ARTERIAL HOMOGRAETS 


at a low temperature until much of the 


ethylene oxide hydrate and Dry Ice has 
passed otf by the process of sublimation. 
To assure this, the Dry Ice mixture is kept 
around the vessels until the Dry lee melts 
and the mixture warms up somewhat, which 
takes 10 to 12 hours. Then the flasks con 
taining the mixture are lowered one at a 
time so that the vacuum ts not reduced too 
much by the sudden release of a lot of 


water vapor from all the vessels at the 


same time. 
The whole procedure takes from 24 to 


36 hours, and one ean consider that the 


end-point has been reached when the vae 
uum gauge registers Toto 4a for two or 
three hours after all of the freezing mix 
the 


ture has been removed from. around 


vessels, 
The vessel segments are stored in sterile 


tilled 


capped with a special rubber cork equipped 


test tubes with and 


nitrogen gas 


with a lip which folds down around the 
This 


technically easier and safer than sealing the 


outside of the tube. Was considered 
tube with an oxygen torch, as is done in 
some artery banks, and it has worked out 
very satisfactorily. To do this, the air is 
removed from the storage tube by means 
ofa needle, which Is connected to the pump 
and is inserted through the rubber stopper. 
When a vacuum has been established, nitro 
gen gas is allowed to flow into the tube. A 
complete seal is) ensured by covering the 
stopper and the adjoining tube first) with 
Sealstex and then with parattin. 
treeze-drving 


rig Photograph or the 


ment 


equip 


lerskine 


Vessels from donors over 45 years of age 
have not been accepted, and many vessels 
from persons over 35 are so arteriosclerotic 
that they are disqualified before processing 
Infection or malignant disease in the donot 
has not disqualified the vessels for use ex 
has 


Ves 


sels from persons with a history of syphilis 


r infection 


cept when the malignancy « 


been in close contact with the vessel 


or hepatitis have not been accepted, though 
probably the virus is destroyed by ethylene 
oxide. The processing of the vessel should 
be started within 24 hours of death, and 
shipment of the vessel should be carried out 
In saline at approximately 4 ( 
During the first two years microscopic 
sections Were made of a segment of vessel 
adjacent to the vessel being processed, mn 
an etfort to discover defects by such a ran 
dom sampling technique. It was well recog 
that the vessel section so 


nized, however, 


obtained did 


not tell everything about the 
remainder of the vessel, but at least it Pave 


an approximate idea of the quality of the 


vessel. On the basis of these sections, 35 
segments out of 425 were disqualified 
mostly on the basis of advanced arterioscl 
ross. Very slight arteriosclerotic changes 


Were extremely frequent, even in vessels 
from donors in their 20's, and such vessels 
disqualified, A 


sels Were disqualified for changes of a non 


were not very. few ves 
specific, but nonetheless suspicious, nature 

Because of the expense of obtaining his 
tological sections and because knowledge 
was obtained by those studies about only 
small portions of the vessel, a shift has now 
been made to an x ray exanunation of the 
Whole vessel after it has been processed, If 
calcium is seen in the vessel wall on the film 


sO obtained, the vessel is disqualitied 


Results 


An the 
processed by the Northern California At 


evaluation of artery segments 
tery Bank during the first two vears of its 
eXistence seems indicated. 

Phe Bank was established in November 
i9DD, to act as a processing unit for any 


doctor or hospital in the northern two-thirds 
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of California, Suitable vessels are sent to 
the Bank, where they are processed, and 
generally, if they have come from outside 
San Francisco, they are returned to the 
local community for stockpiling and use 
there. Because of the relatively limited sup 
ply of vessels and because of the policy of 
returning the vessels if so requested, the 
installation has served more as a processing 
unit than as a bank. Also, because a lot of 
segments have been distributed over a very 
large area and among many doctors and 
hospitals, a follow-up study is not without 
its problems. The only cases in which the 
Bank is almost sure to hear about a par- 
the 
at 


ticular vessel is when vessel appears 


defective in some way the time of its 
use. 

During this 24-month period, 425 vessel 
segments were processed, 329 were dis- 
pensed, 32 were on hand at the Bank at 
the end of this period, and 64 were dis- 
qualified after processing in most instances 
because of the histological examination or 
because of some technical error during proc- 
essing. Of the 329 segments dispensed from 
the Bank, 120 are known to have been used, 
and 75 are on record as being stockpiled in 
some outlying area. Follow-up information 
could not be obtained on 134 segments, but 
some of these have without question also 
been used. Of the 120 segments known to 
have been used, 6 were merely reconstituted 
and, though satisfactory, were not actually 
used. Thus, we have follow-up information 
extending beyond the period of hospitaliza- 
tion in 114 cases, and it is with this group 
that the chief interest lies from the point 
of view of an analysis of the value and 
hazards of arterial homografts. 

The vessels were considered satisfactory 
at the time of surgery in 940% of the cases 
and were recorded as unsatisfactory in 6%, 
or 7, of the cases. In the unsatisfactory 
group two vessels seemed extremely friable; 
and, unfortunately, the surgeon in each case, 
although he noted the defective quality while 
still preparing the graft, persisted in using 
it. In each case the vessel gave way when 
it had been sutured in place and the pa- 
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tient died. In three other cases friable ves 
sels were found but were discarded without 
being used. In the sixth case the weak spot 
seemed confined to the region of a lumbar 
artery and a generalized defect) was not 
In the last vessel a crack was found 


in one spot and that part was discarded. 


noted. 


The rest of the vessel was in’ good condi 
tion and was used, 

In three of the cases in which the grafts 
were considered satisfactory at the time of 
their use, hemorrhage occurred at the suture 
line, in the early postoperative period, and 
the patients died. Whether this was due to 
a weakness in the graft or to the technique 
involved in the anastomosis cannot be de- 
termined. In another case a lumbar artery 
which had been ligated when the graft was 
sutured in place leaked several weeks post- 
operatively. Reoperation, with replacement 
of the graft, was carried out, but the patient 
In addi 


tion, there were two grafts which ruptured, 


died after the second procedure. 


both in patients of the same surgeon, and 
in one of these the rupture resulted in the 
death of the patient. It the 
had had a_ femoral 
aneurysm removed a couple of months be- 


occurred in 


case of a man who 
fore and was on anticoagulant therapy be- 
cause of thrombophlebitis. Postmortem, the 
rupture was found to have taken place in 
an area where there was a sharp, calcified 
plaque of the old aneurysm wall still in 
place and adjacent to the hole in the graft. 
It was considered that this plaque had 
eroded through the graft, which had not 
been adequately protected by surrounding 
it with normal soft tissue. The second rup- 
rup- 
The 


rup- 


ture took place postoperatively, and the 
tured graft was removed and replaced. 
patient survived. 
tured 


Examination of the 


graft revealed for its 


rupture except that the adventitia was ap- 


no reason 
parently thin or absent in the ruptured area. 

One femoral artery developed an aneu- 
rysm, which was resected and replaced by a 
second graft, with a satisfactory result. 
There was thrombosis in one femoral graft 
where the outflow tract was considered satis- 
factory. Three other graft thromboses were 
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considered by the surgeons to be due to a 


proof outflow tract. No instance of sepsis 
‘nor around the graft has been reported. 
As one might expect, the most frequently 
vrafted area was the the 
graft usually being a bifurcation graft, and 
this graft accounted for 50 (36/114) of 
lemoral grafts constituted 40 
grafts, (8/114), 
(4/114). 


instances thoracic segments were used in the 


abdominal aorta, 


the series. 
(45/114); 


and 


thoracic 


iliac grafts, 3 In certain 
abdominal area, especially in the aneurysm 


cases. Certainly, the great demand was for 
the abdominal bifurcation and the femoral 
vratts. 

this series of 


114 patients during surgery or at some time 


There were deaths in 
during the postoperative or follow-up period 
that were not considered to be in any 
related to the 


way 
graft. 

Of the 35 surgeons W ho answered the let 
ters and who had at one time or another 
made use of the grafts from the Bank, 
stated that they preferred homografts to the 
stated that he 


liked the homografts for the smaller arteries 


synthetic segments, One 
and the plastic grafts for the larger ones, 
stated that 


grafts. By 


and seven they preferred the 


the 


reason given for preferring the homografts 


synthetic far commonest 


Fig. 3.—Photomicrograph of vessel 


freeze-drying. 


prior to 


Erskine 


Was that 


work 


whereas easy availability was almost always 


they were easier to with 


the reason given by the surgeons choosing 


the synthetic grafts. 


Comment 


In an etfort to determine about the 


changes that occur in a freeze-dried artery, 


more 


after the 
histologically. A 


segments before and processing 


were studied certain de 
fenestration in the media was noted 
in many of 
and 4). 


fenestration by altering the 


gree of 


the segments studied (Figs. 3 


I:fforts were made to eliminate all 


pre wessing meth 


ods one Way or another, and particular 


attention was paid to slowing down the rate 


of drying by keeping the vessels in the Dry 


Ice mixture for longer periods of time and 
removing the 
No 
but 


variable 


freezing mixture very gradu 


ally. used, 


had a 


changes. 


method 
not all, of the 
amount of 


matter what Was 


many, vessels 
microscopic 
Because the alterations are so frequent and 
because such fenestrated vessels have been 
used clinically with good results, the changes 
are now regarded with less suspicion than 
was the case first discoy 


when they were 


ered. 


following 
which result 
, but not in all, of the 


Fig. 4.—Photomicrograph of vessel 
treeze-drying. Note fenestrations 
from the processing in many 


— é 
hee 
if 
ie 
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Attempts were made in each case in which 

vessel turned out to be weak or defective 
to discover the nature of the defect from 
MIcrosct sections of the vessel when ob 
tainable, from pressure tests and histological 
examinations of other segments from. the 
same donor, and from a review of the cause 
of death of the donor and the processing 
methods used. 

Particular attention was paid to the tive 
vessels which seemed to have a generalized 
tissue weakness. The donors of three of 
these tive vessels had met death as a result 
of major trauma, and it is possible that 
mucroscopic tears in the vessel walls were 
present which resulted in the friability noted 
later. Many of the vessel donors met violent 
deaths, however, and the vast majority. of 


the arteries from such donors have been 


satisfactory. Perhaps certain types of 


trauma, especially the crushing injuries, 
may produce undesirable changes the 
vessel, Microscopic examinations of the 
other arteries obtained from the donors sup 
plying these defective vessels were not very 
specific in that the usual fenestration was 
noted in most of them, together with some 
patchy fragmentation of the elastic tissue. 
Pressure studies on these vessels when re 
constituted revealed some gross weakening 
The 


weak spots occurred at the ligated intercostal 


in some, but not in all, of the vessels. 
or lumbar vessels. 

All of the weak vessels were among those 
processed during the first nine months of 
the Artery Bank and, except for the one 
vessel reported cracked, the vessels during 
the last 15 months of this two-year period, 
as well as those processed since, have all 
been reported entirely satisfactory. The only 
known change that has been made in the 
latter part of this study period Was to slow 
down the rate of drying somewhat and to 
use great care in removing the Dry Ice 
mixture from around the vessels so as not 
to allow the vapor pressure in the manifold 
to rise rapidly at any one time. The speci 
men temperature varies proportionally with 
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the pressure in the system, and a considera 
ble reduction in the vacuum can result in a 
dangerous warming of the vessel segment 
being dried. Whether this change has made 
any difference is hard to say, but, in any 
case, the drving is now carried out very 
slowly. 

There are, of course, many factors in the 
vessels which are. difficult 
The 


careful removal and shipment of the ves 


handling of the 


or Impossible to control completely 


sels; the gentle handling and transportation 
of the fragile dried grafts, and the allow 
ance of adequate time for the vessel to be 
reconstituted in the operating room. before 
any attempt is made to manipulate it are 
but a few of the hazards above and bevond 
the fitness of the artery and the care in 
processing it, 

Finally, there is the human element in the 
Whole picture in that the two surgeons that 
made the use of the grafts 


have greatest 


have encounered no disasters. in any Wa\ 


attributable to the graft. Certainly, more 
than one graft should be on hand for an 
operation requiring a graft, and if any sus 
picion arises with regard to the quality of 
the graft, it should be discarded and a 
second one prepared. Lf this had been done 
In two cases, deaths probably would have 


been avoided, 


Summary 


A method of processing of arterial sey 
ments by the freeze-drying technique is pre 
sented, along with a deseription of the 
equipment and the steps involved. 


A follow-up study has been conducted on 


the 120 arterial segments known to have 


been used during the first two vears of the 


existence of the Artery Bank. 

Details regarding deaths and complications 
wholely or partially related to the home 
grafts are presented, 

It is hoped that through studies such as 
this the relative safe tv and merits of arterial 
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homografts and synthetic prosthesis be 


gradually elucidated. 
2000 Van Ness Ave. (9) 
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A New Type of Vessel-Suturing Apparatus 


KIYOSHI INOKUCHI, M.D., Sc.D., Fukuoka, Japan 


A number of shortcomings have been 
found with manual vessel suture. They are 
irising mainly from these facts: Thrombo- 
sis is not infrequent at the anastomotic 
portion, owing to the irregularity and injury 
of intima at the anastomotic line; the meth- 
od requires too much time; it is difficult 
to anastomose small-calibered vessels, 

The 


vessel-suture apparatus which is made_ to 


present paper deals with a new 
overcome these shortcomings of the manual 
method and to make the complicated vessel 
suture easy and accessible even for unspec- 
ialized surgeons. So far, the only paper on 
the mechanized vessel suture seems to be 
that of Androsoy,' of the Soviet Union, of 
which | happened to learn in the course of 
my experimentation on this apparatus. The 
new apparatus is devised by my own idea, 
supported by my experimental evidence that 
if mechanical anastomosis is achieved with 
the vessel ends securely everted, injury of 
the intima is greatly reduced, and based 
on the principle that a surgical instrument 
must be simple and solid in structure. 

The structure of the apparatus is shown 
in Figures 1 and 2. It consists of two main 
parts: (1) paired bushings with carrier- 
forceps and (2) a pair of hemostatic clamps, 
each of which is attached 
bushing. The paired bushings are known as 
the “clipping bushing” and the “supporting 
bushing,” respectively, according to their 
functions. [ach bushing is made of two 
half-bushings, which are completed as a 
circular bushing by closing the bushing for- 


ceps. The principle of this apparatus lies 
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lateral to the 


in the end-to-end anastomosis of the everted 


intima of the two vessel ends with a line of 


General view of the suturing apparatus 
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2—Clipping part of the apparatus 


Fig 
view of the clipping bushing 


U-shaped clips, which are located within 
the clipping bushing, with their legs directed 
toward the supporting bushing. Clips are 
driven out by a pushing comb, which ts 
attached to the opposite side of the clipping 
surface of the bushing and comes into mo 
tion by lever action. The clipping surface 
of the supporting bushing has many holes, 
corresponding 1 number to the clips: and 
when clips are driven out into the support- 
ing bushing, their legs are bent in B-form 
in the corresponding holes, Clips are made 
of alloyed steel (22. steel), which guar- 
Another 


intees less severe local reaction. 


accessory of the instrument is a knife-edge 
bar, which is wedged between the two bush- 
ings in order to avoid the destruction of 
intima when bushings are pressed together. 
A ce mnplete set of the apparatus is equipped 
ot 


2.0 to 20.0 mm., each 


with a dozen bushings with a series 
calibers, ranging from 
with its own carrier-forceps. 


The operative procedure with this appa 


ratus begins with the mobilization of the 
vessel from the surrounding tissue. The 
hemostat clamps are placed on each side of 


Half-bushings are 
The vessel end ts 
the 


the future anastomosis. 
adapted to the vessel end. 


inside out and fixed around 


turned 


Inokucht 


a pair of clipping surfaces; B, the posterior 


The 
procedure 1S performed on another vessel 


bushing with the fixing clamp. same 
end. Two bushing clamps are approximated 
and secured with the bar between them. The 
clipping lever is pressed, and 
the 


clips are 


driven by pushing-comb run 


through the vessel wall. Their legs are bent 
in B-form in the holes of the supporting 
bushing, and watertight anastomosis 1s 
completed. 

Figure 3.1 shows the intimal side of the 
anastomosis. Clips are scarcely visible on 
the intimal surface, which is far better pre 
served with this apparatus than with the 
manual method. In Figure 4 the extents 
of intimal injury with manual and with 
mechanical suture are compared. This com 
parison is made by my original technique,” 
in which radioactive blood platelets are used 
to determine the adsorption of platelets onto 
the vessel intima. With this technique, tt 
has been noticed that the anastomotic por 
becomes 


tion transitorily, but peculiarly, 


adsorptive of platelets a few days after the 
anastomosis. However, as is shown in lig 
ure 4, the adsorption rate is very much 
lower with this apparatus than with the 
manual-suture method; so it is quite obvious 


that the risk of anastomotic thrombosis 1s 
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Intimal side of the 


Fig. 3 anastomotic 


portion formed by this apparatus: 1, 
itter mechanical suture; B, 80 days after mechanical suture. ‘The 
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immediately 


anastomotic line shows no 


prominence but is rather concave on the intimal level 


greatly reduced following anastomosis with 
this fact, clot 
if at all, only a few tenths of 


apparatus. In scarcely 
visible, Or, 
that with the manual method, on the anasto 


motic portion with this apparatus, whereas 


with the manual method clot. is invariably 
seen on the suture portion until 10 days or 


so after anastomosis. Thus, perfection of 


the mechanical anastomosis is very satisfac- 


tory also from the viewpoint of prevention 
of anastomotic thrombosis. 

Figure 5 gives the histological picture of 
the anastomotic portion taken 15 days after 


anastomosis. It is obvious that clips induce 


a local reaction less severe than that to silk. 


The risk of stenosis with this apparatus 


seems very small, as the suture line. even 
| 
~ 
6 ¢ \ 
st \ 
“20 \ 
ad \ 
Bo st 
\ ‘anual Suture 
~ 
3 
3 
At 
2 
4 
1 2 3 4 ) 6 7 8 1¢ 
deys after enastomosis 
Fig. 4.—Comparison of the mechanical- and 


manual-suture methods with respect to the extent of 
adsorption of blood platelets onto the anastomotic 
portion 
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long after anastomosis, is) coneave rather 


than prominent with respect to the intimal 


level (Pig. 328), whereas in the manual 


anastomosis the threads are exposed on the 


intima and, with the coverage with the 


newly regenerated functional intima, the 


line tends to be more or less prominent, so 
as to disturb the blood stream) in case of 
the small-calibered vessel. 

Irom the data of both numerous animal 
experiments and some. clinical experience, 


it is shown that the apparatus prevents 


Fig. 5.—Histological tindings of the anastomotic 
portion 15 days after the mechanical suture. ¢a) 
\nastomotic line; (>) tissue defect resulting fron 
removing the laid chip for the histological tecl 
nique, 
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thrombosis at the line of anastomosis and 
permits. the anastomosis or transplantation 
of small calibered vessels, which has been 
nnpossible with the manual method; anas 
tomosis is possible with a far shorter period 
of time than with the manual-suture method 
is very easy and sure. 


Phe characteristic features of the appa 
ratus, especially the features which differ 
from those of the Russian apparatus (Gudoy 
aud associates ), may be briethy mentioned, 
\s the chp drive mechanism, which serves 
function im vessel suture, 1s 


the most vital 


built into the bushing in a most intricate 
form in the Russian apparatus, one would 
encounter great difficulty in overhauling 1. 
Furthermore, in order to adapt several dif 
ferent-calibered bushings in one apparatus, 
their instrument has a complicated struc 
tends to be associated with 


ture, which 


witricate handling. The Russian apparatus 
ts undoubtedly elaborate, this feature 
seems somewhat of a fault for the purpose 
of routine surgical employment. my 
apparatus, on the other hand, the pushing 
comb, which functions the chp-drive 
mechanism, is easily engaged to and disen 
gaged from the bushing, so that the cleaning 
or adjustment of the apparatus is very sim 
ple «Fig. 28). Furthermore, the bushings 
of a dozen different calibers have their own 


earner forceps, so that this unit system of 


Inokuchi 


bushing-carricr-forceps simiplitie 
ture. 

In conclusion, the feature of the presen 
apparatus lies in the fact that 1 ade mu 
complete accordance with the principle tha 
a surgical instrument must be simple ane 
solid structure. 

The practical value of HIN apparatus Na 
been demonstrated in the successful result 
such operative procedures as transplan 
tation of an autogenous vein graft agaims 
a traumatic femoral arteriovenous ancurys! 


in a boy, agaist thrombosis of the femor 


artery, and as peripheral anastomosts 
transplanting the abdominal aorta for aorty 


detailed 


cases will be given elsewhere m= the neat 


thrombosis. .\ account of thes 


future. 


It as belheved that apparatus vill 


greatly contribute the development ot 
cardiovascular surgery. 
The Senko Medical Company, M 
Noki, president, manufactured this apparatu 
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Factors Involved in Success or Failure of Arterial 
Grafts* 


JOHN HENDERSON, M.D. 
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SUCCESS OR FAILURE OF ARTERIAL GRAFTS 


Fie. 1.—This illustration is concerned with the role of the elastica. Besides its norma 
functions, its strength role and its ultimate fate in implants are discussed The first series of 
curves represents a theoretical concept (Burton) of relative tensile properties of elastic tissue 
and collagen. One notes that there is little limitation to stretch when tension Is applied to the 
elastic fiber short of its breaking point. Collagen, on the other hand, shows limited extension 
and considerably greater resistance to stress. 

The next three tracings represent experimental findings on the tensile properties of al 
untreated artery and on tubes which are predominantly composed of either elastin or collagen 
The last two materials mentioned were derived from arteries by chemical and enzymati 
treatment. Their tension-elongation curves coincide remarkably well with the theoretical stress 
curves previously shown 

The two photomicrographs, below, deal with the fate of elastic tissue in an initially elastiy 
implant. The first picture ilustrates the early formation of a restrictive collagen envelope 
thout an implant, while the second represents the late degeneration of elastica. Thus one can 
readily see that elastic behavior is only short lived in originally elastic implants 

Fie, 2.—This portion of the exhibit: pertains to the role of collagen, a substance which 
ranks high in strength among those known to man. The table shows not only that the strength 
of collagen is over.a thousandfold that of elastica but that in fact it begins to approach the 
strength of steel 

To investigate the strength of collagen in an artery, we prepared a collagen tube by enzyme 
treatment and compared its breaking and tensile strengths with those of an unaltered vessel 
The first bar graph illustrates that there 1s some loss in breaking strength when one compares 
the collagen tube with the intact artery. However, the second graph demonstrates the 
tensile strength of the collagen tube to be approximately equal to that of the intact artery 
These data emphasize that collagen probably makes the major contribution to the strength 
of the arterial wall 

Despite its great strength, the manner in which the collagen fibers are disposed 1s ot 


prime importance The two photomicrographs, below, illustrate the type of weave present 
in fascia and in the arterial wall it has been found that venous autogratts wrapped in 
fascia mav dilate. This can readily be understood from the picture on the left, which 


shows that the fascial fibers are laid down in parallel lines. Collagen disposed in this 

manner may fail to withstand the stresses to which it is subjected when used as an arterial 

substitute. On the other hand, the crisscrossing network of collagen fibers in the arterial 
wall provide a considerable measure of protection against the vigorous pulsatile pounding 
the arterial system receives during the cardiac cycle. 

Fig. 3.—This figure illustrates materials that have been and are being considered as 
arterial substitutes. Listed are autografts, homografts, the various plastics, enzyme-treated 
heterografts, and heterografts. Indicated are some of their more important advantages 
and disadvantages. 

Although autografts constitute ideal material, there are obvious limitations to their 
use. Homografts, on the other hand, have been employed extensively either lyophilized 
or after temporary storage in various media. The problems of procurement and storage, 
however, have necessitated extensive research into other types of prostheses. 

To date, extensive investigations have been carried out on such plastics as Dacron, 
nylon, Teflon, Ivalon, crimped nylon, etc. Some of these materials are enjoying current 
acceptance, although the ideal synthetic material is yet to be discovered. 

Heterografts have been found to be a poor substitute because of the undesirable tussuc 
response that they elicit: however, they may be utilized as temporary shunts 

Enzyme-treated heterologous arteries stripped of most of their reactive proteins are 
also discussed. These have been shown in preliminary investigations (Rosenberg, N., and 
others: S. Forum (1955) 6:242, 1956; A. M. A. ARCH. Sure. 74:89, 1957; ibid. 76 275, 1958) 
to elicit little if any inflammatory response as seem with the intact heterograft. Degenera 
tive changes are minimized because of the absence of parenchymatous tissue The response 
to these tubes is essentially that of a fibroplasia which invades and reinforces the implant 

Fig. 4.—This Figure is the first of two panels which illustrate some of the factors 
contributing to graft failure The more important physical and biological reactions leading 
to necrosis, calcification, thrombosis, dilatation, and aneurysm are shown in these sections 

The introduction of any nonviable foreign tissue into the body is followed by a necro 
tizine reaction. Such reactions frequently predispose to calcification and chondrification 
This panel illustrates these degenerative changes in homografts and heterografts 

In the absence of excessive foreign tissue (collagen tube) these reactions are minimized 
This. we feel, might have contributed to the negative calcium finding, as seen in the lower 
most photograph. 

Fig. 5.—Thrombosis and the development of aneurysms are two important factors 
contributing to graft failure. 

‘ Necrosis, nature and length of the implant, hemodynamic factors, and fit are discussed 
in reference to thrombosis IlHustrated in the first two pictures are wrinkle thrombosis in 
a plastic prosthesis and the effect of a poorly fitting graft 

Aneurysms frequently result. from structural weaknesses which may be inherent in the 
vraft or acquired after implantation (degeneration). The development of a saccular 
aneurysm due to a focal defect and the induction of an aneurysm by intentional proximal! 
constriction are shown in the last two pictures 
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ROLE OF THE ELASTICA 


A. NORMAL ROLE 


AGEN 


Stress curves of untreated and modified beef carotid orteries 


B. ELASTIC BEHAVIOR IS EVENTUALLY LOST 
IN ELASTIC IMPLANTS 


Figure 1 
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OF VARIOUS MATERIALS 
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Figure 3 
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HOMOGRAFTS 
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A. NECROSIS 3 Predisposes to late calcification 


Metaplastic bone and cartilage 

formation may be seen 
1. Leads to increased cellular 4 Leads to increased locol output 
reaction of thromboplastic substances 
: with early throm i 
2 Delays fibroblastic and 
capillary invasion 


« Prolongs the period during 


which complications can occ 


Occurs mainly in the media 


B. CALCIFICATION at the site of smooth muscle 
1. HOMOGRAFT degeneranon oF later in relation 


to degenerating elastic fibers 


TICA DEGENERA 


LCIFIC ATION 


on here is similor 


seer with homo rafts 
omog 


2. HETEROGRAFT 


greater severity and 


possibly greater frequency 


CHONDRIFICATION. 
HETEROGRAFT 


wological or autopsy 


3. ENZYME - DISSECTED 
HETEROGRAFT atter observation period 


up to 18 months 


EIGHTEEN MONTHS 
OUD TMPLANT 


Figure 4 


ay 

: 
: 


ARCHIVES OF SURGERS 


1. Nature of Implant 


Cc. THROMBOSIS 


-ETIOLOGIC FACTORS 2: Length of implant 
. and diameter 


3. Hemodynamic 


Factors and Fit 


1. Relation to Wall 
D. DILATATION Thickness 
AND 
ANEURYSM 


2. Relation to Intact 
Elastica 
See first panel 


3. Relation to Hemo- 4. Time - Strength 
dynamic factors Relationships 
and ‘fit’ 
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Figure 5 
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Aneurysm of Aortic Homograft with Rupture into the 


Duodenum 


RONALD J. MacKENZIE, M.D.; ARTHUR H. BUELL, M.D., and SEIBERT C. PEARSON, M.D., Long Beach, Calif. 


Introduction 


Massive gastrointestinal hemorrhage is a 
serious and often fatal condition, requiring 
the joint efforts of the physician and. the 
surgeon. Prompt recognition of uncon 
trolled hemorrhage warrants the immediate 
attendance of a surgeon. .\lthough the great 
majority. of gastrointestinal hemorrhages 
are due to peptic ulcer, esophageal Varices, 
carcinoma of the stomach, and gastritis, 
there is a small group of cases for which 
surgery is mandatory. Rupture of an aortic 
aneurysm into the gastrointestinal tract has 
mfrequently been reported, and only re 


cently has a patient with survived.” 
Phe occurrence of an aneurysm developing 
in-an aortic homograft with subsequent rup 
ture into the gastrointestinal tract has not 
previously been reported, to our knowledge. 
Phe following report represents such a case 


with survival. 


Report of a Case 


The patient, aged 70, was tirst admitted to Sea 
side Memorial Hospital on March 5, 1958, at 6:50 
p.m. Four hours prior to admission the patient 
followed by vomiting 


Shortls 


disc omtort, 


There was no blood in the vomitus 


had abdominal 


atter 
ward he had four large bloody bowel movements 
and was sent to the emergency room by his physi 
cian. Blood pressure on arrival was 118/70 and 
hemoglobin 12.7 em. %. He was transferred to the 
another large bloody bowel 


blood 


Transfusions were started at p.m. 


ward, where he head 


movement and the pressure dropped to 


80/40. 

The 
1954, the patient had an aortic aneurysm resected 
by Dr. O: C 
inserted (Fig. 1). 


history revealed that in) December, 


Julian, of Chicago, and a homograft 
Submitted for publication June 6, 1958. 
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Seaside Memorial Hospital. 


Examination on uh 


tient was an elderly 

His skin and conjunet 

rate was 100, witl 

was 80/40.) The 

pulsations were palpa 

femoral pulsations on both 
9-30 

tube 


aspirated 


Levin 


by cut-down, 
emervencyv sur 
| 

The stom: 
with blood 
or duodenun 
\ cherry 


portion of the 


sized 


blood 


There Was no evid 


nd bright red 
duodenun ulcera 


Fron 


third 


nach or duodenun withir 


he aneurysm could be hinning the 


tion of the duodenum, h the 


of blood 


sensation of 
against the finger There 


adhesions of the 


were many 


ileum and jejunum to the homo 


craft These were dissected with great difficult 


until, finally, the homograft could be visualized 
The 


adherent to the aneurysm, and when it was dis 


third portion of the duodenum was densely 


sected tree, the 


\ 1 mm 


which had penetrated into the duodenum 


source of hemorrhage was obvious 


sized hole was present in the aneurysm, 
Blood 
Was spurting briskly from this hole. The patient's 
aorta just distal to the renal arteries was mobilized 
and a Pott’s clamp placed across the aorta at this 
level. The homograft was dissected out for about 
fused with the 


This 


was then removed with a small 


at which point it became 


vena cava and common iliac veins portion 
of the homograft 
distal 
An Edward 
Tapp braided nylon graft" was inserted into the 


The 


volved in scar tissue to be anastomosed: so the 


cuff of the patient's proximal aorta. The 


homograft was ligated with a silk tie 


defect common iliac arteries were too in 


external iliac arteries were used. Good blood flow 


was obtained down both femoral arteries. An 18 


in. segment of ileum was resected because of 


serosal trauma in dissecting it from the homograft 
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mentally clear but sleepy 
were pale The heart 
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en was fiat Phe aort 
e, and there were 
th sides 
1 
La large CMATEMESIS 
ad al | brig read blood 
and he patient was scheduled tor 
ery. Operation was begun at 11:15 ie 
nd small ] ol 
and small howel were 
} } 
» lesion could be felt in the ster 
The aortic fet hav 
aneurysm was present im the first se 
Gastrotomy was performed, 
tor 
3 
ver 
ae 
¥ 


The 
versely with an interrupted silk suture. 


defect in the duodenum was closed trans- 


The gas- 
trotomy was closed in one layer with interrupted 
silk suture. One Penrose drain was placed to the 


homograft, and the wound was closed. 
The patient received 7500 cc. of blood just prior 
to and during surgery. On the following morning 


the hemoglobin was 16.5 gm. % and the hematocrit 


4%. A 


drain 


moderate amount of blood continued to 


from his stab wound drain for 36 hours, 


March 
7. On this day, his hemoglobin was 13.4 gm. % 
38%. he did 
well. The pulsations in the right leg were present 


and he was given 500 cc. more blood on 


and his hematocrit Postoperatively 
down to and including the posterior tibial artery. 
In the left leg no pulsation could be felt below 
the superficial femoral artery. The skin color of 
both legs was good, although the right leg was 
warmer than the left. (Later the patient told us 
that this condition had been present for the past 


year.) On the fourth postoperative day the Levin 
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Fig. 1.—Intravenous 
pyelogram, Dec. 18, 1954 
The abdominal — aortic 
aneurysm is outlined by 
a laver of calcium 


tube was removed and the patient started on oral 


feedings. He was made ambulatory on the 5th 
day and discharged home on the 11th postoperative 
day. 

Since his discharge from the hospital the patient 
has done well. His pulses have remained strong, 
and he is slowly gaining weight. 

Pathologic Report (Fig. 2). 


aortic graft 


The portion of the 
removed measures 60 mm. in length 
and has an average diameter of 35 mm., including 
the surrounding fibrofatty tissue. At the proximal 
still 
millimeters distal to the proximal line of resection 


line of resection sutures are present. Six 
the lumen narrows from 20 to 8 mm. in diameter 
There are an extensive white plaque and yellow 
atheromatous thickening of the aortic graft wall 
At the distal line of 


mm., and there is extensive yellow plaque forma- 


resection the diameter is 10 


tion. There is a small perforation in the aortic 


wall, measuring 1 mm, in diameter. 
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Fig 2—The retouched 
line demonstrates the per 
foration in the aneurysm 
The narrowed anastomo 
sis can be seen in_ the 
center of the proximal 
end of the specimen 
From at Kodachrome 
shide 


Comment 


In a consecutive series of 28400 autop- 
sies reviewed by Kane, Meyer, and Kozoll," 
arterial aneurysm rupturing into the gastro- 
intestinal tract was the fourth commonest 
In April, 1958, 


reported an instance 


cause of fatal hemorrhage. 
Voyles and Moretz 
of an aortic aneurysm rupturing into the 
duodenum with hematemesis of approxi- 
mately 500 ce. The patient was given 500 
ce. of whole blood at a local hospital before 
being transferred to the Medical College of 
Georgia. An upper gastrointestinal series 
did not reveal any esophageal varices, and 
the patient was 


explored approximately 


eight hours after admission. A large ab- 
dominal aneurysm which had ruptured into 
the third portion of the duodenum was 
observed. It was resected and replaced with 
a combined polyvinyl formalinized (Ivalon) 
and Tetlon graft. On the 34th postoperative 


VacKenzte et al. 


day the patient developed abdominal pain; 
peritoneal tap revealed dark blood, and re 


leak 


found at the anastomosis between the graft 


exploration was done. A small Was 
and the left common iliac artery. This leak 
was easily repaired; however, on the third 
postoperative day, the patient suffered a 
cerebral vascular accident and died two 
days later. 

On reviewing the literature, the authors 7" 
found 63 instances of aortic aneurysm rup 
turing into the gastrointestinal tract, and 
there was no instance in which the lesion 
was attacked surgically. In a great majority 
of these patients there was a sufficient in 
terval between onset of bleeding and death 
to allow operative attack on the lesion had 
the diagnosis been suspected and immediate 
surgery undertaken. 
arterial and 


Degenerative changes in 


aortic homografts have been reported by 
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various authors.!>! In some instances 


occlusion and leaks at anastomotic sites have 
required removal of the original graft and 
replacement with a synthetic prosthesis or 
an additional homograft. Dilatation of 
aortic homografts has rarely been report- 
and in only two instances has 


the graft ruptured. In 1957 Susman and 
g | 


Palmer '® reported a case of an abdominal 


ineurysm. which had been bypassed and 


excluded from the circulation, the defect 


being replaced by a homograft. Eleven 
weeks postoperatively the patient had severe 
abdominal pain with signs of hemorrhage. 
He was explored two days later, and clots 
of blood were found in the peritoneal cavity. 
Phe clots were removed, and bleeding 
The 


closed. The patient died suddenly two days 


area could be found. abdomen was 


later, and at autopsy two saccular aneu 


rysms Were seen on the anterolateral surface 
The 


arise at the origin of an aortic branch and 


of the graft. aneurysms seemed to 


Were surrounded by hematoma, but no defi 


nite rupture could be found. The suture 


lines were intact. 

Gwathmey and Thompson‘ resected a 
localized aneurysmal dilatation in a homo 
graft that had been used to replace a fusi 
form lower part of the 
The 


new aneurysm was excised and a_ plastic 


aneurysm of the 
thoracic aorta 12 months previously. 
graft successfully inserted. [In this case, the 
first homograft had been divided in its cen 
tral portion and a segment removed, because 
of its being too long when first. inserted. 
In March, 1958, Jamplis and associates 
reported fatal rupture in an aortic homo 
graft. The patient had an abdominal aneu 
rysm resected and replaced by a homograft, 
followed 11 
back. 


and a large aneurysm at the top of the 


nonths later with pain in the 
Surgical exploration was undertaken 
homograft found. They considered it: im 
possible to resect, and nothing further was 
done. The patient died three weeks later, 
with rupture of the aneurysm, 

In the case presented the homograft and 
aneurysm were resected and replaced suc- 
cessfully with a nylon graft.6 No previous 
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successful replacement has been found on 
reviewing the literature. 


Summary 


A case of rupture of an aneurysm in 
an aortic homograft is reported. The pre 
senting symptom) Was massive upper gastro 
hemorrhage. No 


intestinal previously 


reported case has been found on reviewing 


the literature. Early aggressive treatment 
of continued massive upper gastrointestinal 
hemorrhage ts urged, 
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Aneurysm of the 


Splenic Artery 


W. C. SHANDS, M.D., and J. HARVEY JOHNSTON Jr., M.D., Jackson, Miss. 


Aneurysms of the splenic artery are rare 
lesions, the incidence being 0.038¢ col- 
lected autopsy series.t Hill Inglis * 
found that 245 cases had been reported by 
Jan. 1, 1955. Since their publication, 22 
additional proved cases have been reported 
9,11-13,15-18 In a 


in the world literature.** 
collective review by Owens and Coftfey,'® 
published in October, 1953, the average age 
incidence was found to be 48 years, and 
there were twice as many women as men 
with aneurysms of the splenic artery. The 
occurrence in pregnant women, particularly 
in the last trimester of pregnancy, has been 
noted frequently. The following case report 
of a patient with five saccular aneurysms of 
the splenic artery which were successfully 


resected 1s reported, 


Report of a Case 


\ 58-year-old white woman was admitted to the 
St. Dominic-Jackson Memorial Hospital on June 
24, 1956, with a chief complaint of pain in the left 
upper quadrant of the abdomen. Approximately 
30. years prior to admission, during the patient's 
last pregnancy, she had noted left upper quadrant 
distress, and subsequent to this pregnancy she was 
told that she had an enlarged spleen. Ten years 
prior to admission the patient had a toxic sub- 
sternal adenomatous goiter removed elsewhere. At 
the time of her hospitalization for thyroidectomy, 
she was found to have diabetes mellitus, and she 
4) units of 
protamine zinc insulin daily since that time 


had followed a diabetic diet and taken 
Three 
months before admission, the patient developed a 
severe pulling type of pain across the upper abdo 
men, and she had much soreness, particularly in the 
She had had 


no jaundice, and there was no history of any bleed 


left upper quadrant of her abdomen 


ing tendency. In the three months prior to ad 


mission the patient had had a 10 Ib. weight loss 
On physical examination, her blood pressure was 


140/72. 


to the abdomen. 


Abnormal physical findings were limited 


The patient had a markedly en- 
Submitted for publication June 18, 1958 
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handbreadth below the left 
No thrill or 


Peripheral arterial pulsations were 


larged spleen, felt 1 


costal margin bruit was detected in 


the abdomen. 
entirely normal. The initial laboratory data re- 
124 om. %, with a red 
cell count of 4,380,000 and a hematocrit of 
¢ 


vealed a hemoglobin of 
39 vol 
7. White blood cell count was 5100, with normal 
The 


Urinalysis was nega 


differential and platelet counts serological 


test for syphilis was negative 


tive. Serum amylase was 54 mg. %, and the 


prothrombin time was &2% of normal The 


blood 


genograms 


fasting sugar was 330 me. %. Teleoroent 
obtained. A film of the 


abdomen (Fig. 1) revealed that the splenic shadow 


were scout 


was considerably enlarged. There was dilatation 


about the region of the splenic artery with several 
large areas of calcification. One area of caleitica- 


tion was seen in the right upper quadrant and 


was thought to represent calcification in a branch 
of the 
revealed a 


hepatic artery. Intravenous pyelography 


normal urimary tract. Barium enema 


examinauon Was negative Cholecystograms were 


negative, and upper gastrointestinal examination 


revealed an extrinsic pressure defect on the postero 

Fig. 1.—Scout film of the abdomen, showing an 
enlarged splenic shadow and concentric calcifica 
tions in the region of the splenic artery 
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ANEURYSM OF SPLENIC ARTERY 


Extrinsic pressure defect on the postero 
lateral wall of the stomach from aneurysm of the 
splenic artery 


lateral wall of the stomach, believed to be due to 


adjacent aneurysmal dilatation of the splenic artery 


(Fig. 2). 
\ preoperative diagnosis of splenomegaly with 
aneurvsm of the splenic artery was made. The 


patient was operated upon on June 28, 1956, through 
a left 


intercostal 


thoracoabdominal incision in the eighth 


mudline 


past the 


space and extending 


Five sac 
aneurvsms of the splen 


cross sectior 


Stand 


of the abdomen. A markedly enlarged spleen was 
These 
spleni 
The 


The spleni 


found, with numerous adhesions posteriorly 
The 


vessels were clamped and ligated at the hilus 


were divided by sharp = dissection. 
spleen was delivered into the wound 
artery was found to contain five separate aneurysms 
and these were intimately bound to the superior 
tail of the 


Dissection was extremely difficult, but the proxima 


surface of the body and pancreas 


splenic artery at the celiac axis was finally identi 
The 


aneurysmal mass was then removed with the spleer 


fied, doubly ligated, and divided entire 


including a portion of the pancreatic capsule. There 


was profuse bleeding from numerous points. The 
bleeding was controlled by packing and then b 
suture ligatures. The patient received 3500 cc. 0 
blood during the procedure. Drains were lett 
through stab wounds in the abdomen down to the 
pancreatic bed, and an intercostal catheter was 
emploved. The patient’s postoperative course was 


} 


smooth, and she has remained well, 18 months post 
operatively 


Pathological examination revealed tive 


sacClial 
aneurysms of the extremely tortuous splenic artet 


(Fig. 3). The largest aneurysm measured 403 


34 mm., and half of its sac was filled with a clot 


The wall of the arterv and the aneurysmal sacs were 


extensively calcified. The spleen (Fig. 4) weighed 


9000 em and showed dilated blood vessels on cut 


Microscopi 


tn essentially norn al structure except for thicket 


surface section of the spleen showed 


ny ot the blood vessel walls Sections ot the 
aneurvsm showed thickening of the intima, ane 
large areas of the media were calcified. In other 
areas, there was an increase in fibrous tissue, and 


4 
4 
be 
Q7 1 
winston 


areas there were lymphocytes and 


in one of these 
bone formation. The tinal diagnoses were saccular 
aneurysms, multiple, of the splenic artery, hetero 
plastic bone formation of splenic arterial aneurysm, 


and chronic congestive splenomegaly 


Comment 


linical Is pects 


several features which are quite character 


This patient presented 


istic of aneurysms of the splenic artery. The 
onset of splenomegaly in this patient was at 
the time of the patient’s last pregnancy, and 
these aneurysms are known to occur fre 
quently in pregnant women. Splenomegaly 
may arise during pregnancy and may cause 
changes in the splenic arterial wall which 
predispose to aneurysm formation. Spleno 
megaly was present in 45° of 161 cases in 
the collected review of Owens and Coffey.” 

Several observers have reported addi- 
tional palpable left upper quadrant tumor 
masses separate from the spleen, and in 
some cases a bruit has been heard or a thrill 
has been felt. The latter findings were not 
present in this patient, possibly owing to 
the heterotopic bone formation with exten- 
sive calcification. 

The diagnosis was made in this patient 
on the basis of the scout film of the abdo- 
men and the upper gastrointestinal series. 
The scout film revealed diagnostic calcifi- 
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cation, which was further confirmed by the 
indentation of the posterior wall of the 
stomach by the large aneurysm. Translum- 
bar aortography has been helpful in the 
diagnosis of obscure splenic arterial aneu 
rysms but is, of course, not indicated in the 
presence of calcification and extrinsic pres 
sure defects, easily demonstrable on x-ray 
of the stomach, 

The patient’s presenting symptom was of 
severe left upper quadrant pain of several 
months’ duration. Thrombosis of one of 
the saccular aneurysms was encountered at 
the time of surgery. Rupture of a splenic 
arterial aneurysm may present as an acute 
internal 
Owens and Coffey reported 


abdominal crisis associated with 
hemorrhage. 
two-stage or double rupture of splenic aneu 
rysms in 21 of 204 cases. The 
usually within 48 
hours of the primary incident. 

Pathology 


are associated with splenic artery aneurysms 


second 
hemorrhage developed 


The etiologic factors which 


include arteriosclerosis, mycotic aneurysms 
associated with subacute bacterial endocar 
ditis, congenital aneurysms, and those asso 
ciated with portal hypertension, trauma, or 
syphilis. 

This patient exhibited marked evidence 
of arteriosclerosis in the splenic artery; in 
addition, the spleen, which was quite large, 
exhibited the histologic appearance of con 
splenomegaly. the 
Owens and Coffey 20 of 
showed 


gestive series of 
the patients 
evidences of portal hypertension. 
In this patient, the only suggestion of portal 
hypertension was in the spleen itself. The 
small aneurysm of the hepatic artery present 
in this patient has not become symptomatic. 

Results of Treatment 
surgical 


The treatment is 


removal, in 


instances 
splenectomy has been performed, in addition 


most 


to removal of the splenic artery aneurysms. 
Owens and Coffey, in 1953, reported 33 
cases in which the patients survived opera- 
tion for splenic aneurysm. The mortality 
rate in cases operated upon before rupture 
of the aneurysm was found by these authors 
to be 29%. Since this report 13 additional 
cases of successful resection have been re- 
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ported. However, even with a planned ap 
proach, technical difficulties of the operation 
may be extremely great. 

Ten cases have survived operation for a 
ruptured splenic aneurysm, but the collected 
mortality was 76 in the report of Owens 
and Coffey. The operation for splenic aneu 
rysm before rupture now offers a good 
prognosis, while after such a catastrophe the 
risk remains high. Accordingly, it is well 
to think of an aneurysm of the splenic ar 
tery in the differential diagnosis of obscure 
left upper quadrant pain and in the dif 
ferential diagnosis of splenomegaly and 
obscure gastrointestinal hemorrhage. Caleif 
cation of the splenic artery aneurysm on 
scout film is of great diagnostic assistance, 
and translumbar aortography may be very 
helpful in those cases in which the aneurysm 
has not caleified. This patient is the second 
reported patient with diabetes mellitus and 
splenic artery aneurysm. this patient, 


there was evidence at the time of surgery 


of marked compression of the body and tail 


of the pancreas. The diabetic status of this 
patient has been unchanged subsequent to 
splenectomy and removal of the aneurysm 
of the splenic artery. 


Summary 


A 58-year-old white diabetic woman pre 
sented with pain in the left upper quadrant 
of the abdomen of three months’ duration. 
She had been known to have an enlarged 
spleen for 30 vears, since her last) preg 
nancy. 

Scout film of the abdomen disclosed. cal 
cified aneurysms of the splenic artery, and 
gastrointestinal series disclosed a pressure 
defect on the posterior wall of the stomach. 
The spleen and five saccular aneurysms of 
the splenic artery were removed through a 
left thoracoabdominal incision. 

The patient has remained asymptomatic 
since this operation, 18 months ago. 


The Surgical Clinic, 710 N. State St. (2) 
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Reaction of Dog Artery and Brain to Latex 


Further Laboratory Studies Related to Surgery of Intracranial Aneurysms 


JAMES B. GOLDEN, M.D., Palo Alto, Calif., and JOHN W. HANBERY, M.D., San Francisco 


In a previous study ' several plastic sub 


stances and natural latex were tested as 


agents that could be applied to blood vessels 
to promote fibrosis and thereby strengthen 
the vessel wall. Of these substances, natural 
Hevea latex seemed the most. satisfactory. 
Because of its white color, even distribution 
over the entire surface could be assured 
With 


with 


under direct vision. acidification of 


the vessel surface 0.5 acetic acid, 


latex applied over the surface “set” in about 


two minutes. The inflammatory response 
and fibrosis from latex seemed to be of the 
desired intensity. 

In the present series of animal experi 
ments an attempt has been made to deter 
mine the feasibility of applying latex to 
the cerebral vessels of Tests 


man. were 


made (1) to observe further vessel thicken 
to deter 


ing and perivascular fibrosis: (2) 


mine the reaction of central nervous tissue 
to latex; (3) to observe handling properties 
of latex in the immediate control of fresh 
arterial hemorrhage, and (4) to determine 


a method of sterilization of latex. 


Experimental Method 


Twenty-two adult mongrel dogs were used and 


later killed at periods varying from three weeks 


o six months. With ether anesthesia and aseptic 
surgical technique, latex was applied to 5 femoral 
arteries and to the cervical portions of 10 carotid 
arteries. Latex was applied to the cerebral surface 


12 times, to the pontine surface once, to the spinal 
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cord surface once, and to the cerebral white matter 


in brain wounds four times. Natural liquid latex 
was applied to some vessels without acidification 
0.5% 


solidification of 


and to others after applications ot acetic 


acid solution to hasten latex 


\bsorbable gelatin sponge U.S. P. (gelatin toam) 


soaked in 


and applied as a cohesive cuff around six peripheral 


or oxidized cellulose cotton was latex 


vessels Pledgets ot absorbable gelatin sponge or 
oxidized cellulose soaked in latex were applied over 
the cerebral convexities eight times. Four experi- 
mental brain wounds were made by subpial suction 
removal of 1 sq. em. areas of cortex and the wounds 
packed with either absorbable gelatin sponge or 
oxidized cellulose soaked in latex 

The 


radiated latex was compared with the reaction to 


reaction of four peripheral vessels to ir 
heat-stertlized latex 
All of 


placed in containers in an autoclave at 240 F for 


the latex used in these studies had been 
one hour and then transferred to small sterile glass 
Routine bacterial and fungus 


bottles 


bottles and sealed.* 


cultures were made otf several selected 


at random, some of which had been prepared as 


long as one year previously. Two bottles, in ad 
dition to heat sterilization, received 5.6 mega-rep of 
3000-curie Co” 


Additional bacterial studies were made on the two 


gamma radiation trom a source.7 


irradiated specimens 
Experimental Results 


Physical Properties of Latex. 
plied to artery adventitia or arachnoid could 


Latex ap- 


be spread over the surface in a thin coat as 
a white, moderately viscous liquid, similar 
to paint. The liquid latex became tacky 
and ceased to flow in two minutes and could 
not be wiped from the surface in five min- 
surface with 


utes. Acidification of the 


Sebrell, Director, 
Department, 


* Latex was supplied by L. B. 


Research and Development Interna 
tional Latex Corporation, Dover, Del. 

+ Use of this ‘source and technical advice were 
Sciences 


Stanford, 


Richard Glass, Physical 


Stanford 


given by Dr. 


Division, Research Institute, 


Calif. 
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REACTION OF ARTERY AND) BRAIN TO LATEX 


0.5 acetic acid before application of latex 


caused the latex to solidify in about one 
half the time. Latex exposed to 3.6 mega 
rep of gamma radiation appeared no dif 
ferent in color or viscosity, but hardened in 
two to three minutes. 

Absorbable gelatin sponge, oxidized cellu 
lose gauze, and oxidized cellulose cotton 
soaked in latex, if held in open air for one 
to two minutes, could be wrapped about 
vessels as a cohesive cuff, but such a cuft 
did not stop bleeding from a laceration in 
the arterial wall. 

Gross Findings..-There was no suppura 


tion in any of the latex-treated wounds. 
The only instance of faulty wound healing 
was in the presence of clear, yellow) sub 
galeal fluid in one animal 

Peripheral vessels painted with a thin 
coat of latex, when dissected after thre 
weeks, appeared little ditferent from vessels 
merely exposed and not painted. The gross 
form of the vessel was easily identified and 
could be dissected from) surrounding mus 
cles without difficulty. However, thin, 
adherent, Opaque fibrous covering could not 


Where a 


cellulose or 


be separated) from adventitia. 


latex-soaked oxidized absorb 


able had 


Wrapped about the vessel, a hard, thick, 


gelatin pledget been 


sponge 


Whitish-yvellow cuff containing enmeshed 
fragments of solid latex fixed the vessel to 


adjacent tissue. In all instances the distal 


Fig. 1 


Fibrosis about carotid artery one 


reduced to 58% of mag. > 68 


Golden—Hanbery 


portion of the vessel, when divided, bled 
freely. 

One month after painting the arachnoid 
over the cerebral cortex there was little or 
no visible dural or arachnoidal thickening, 
and adhesions were no greater than in con 
trol wounds. Similar lack of grossly visible 
reaction and of dense adhesions was ob 
served after coating the cerebellar hemi 
sphere, pons, and lower cranial nerves, and 
over the spinal cord after injecting liquid 
latex into the spinal subdural and subarach 
noidal spaces. Latex-soaked absorbable gel 


atin sponge or oxidized cellulose pledgets 


implanted in the cranial subdural space 


caused shght indentation of the cortex from 
the firm fibrous mass and moderately dense 
dural The 


same in instances of brain wounds made by 


adhesions, findings were the 


suction removal of cortex. 

Vicrosco pic Findings. After three weeks 
vessels painted with cither heat-sterilized 
latex or irradiated latex showed an even, 
moderately thick zone of proliferating fibro 
The 


much 


blasts and connective tissue (hig. 1) 


surrounding zone of fibrosis was 


thicker in those specimens wrapped with 


latex and oxidized cellulose or absorbable 


gelatin sponge (Fig. 2). Acute inflamma 


tion and necrosis were not evident. No 


neoplastic tissue has been observed in see 
months. 


tions after six Intimal prolifera 


month atter application of irradiated latex. 1 
Weigert’s elastic fiber-Van Gieson stain; > 16 


B, Weigert’s elastic fiber-Van Gieson stain: 


= 
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tion or thrombus formation has not been 
observed in any of the specimens 

Latex applied over the arachnoidal sur 
tace of the brain produces very minimal 
After 


three months the experimental and control 


reaction in the meninges (Tig. 3). 


specimens appear the same. The degree of 
meningeal reaction appears to depend upon 
the thickness of the application; a thin coat 
applied over exposed cortex leaves no vis 


Minimal arach 
noidal — thickening ver 
cerebral convexity three 
months after application 
of latex. Weigert’s elas- 
tic fiber-Van Gieson 
stain; reduced to 86% of 
mac. 25 


Fig. 3. 


ARCHIVES OF SURGER) 


Fig. 2.—Adventitial ti 
brosis and thickening, 
carotid artery, one mont 
after wrapping ab 
sorbable gelatin sponge 
(gelatin foam) with la 
tex spread over surface 
Weigert’s elastic fiber 
Van stain; re 
duced to 86% of mag 
x 


Gieson 


ible 


confines of the spinal subarachnoid space 


reaction, but latex injected into the 
over the cord leaves a closely adherent 
hbrous tissue layer, equal thickness to 
that of dura (lig. 4). Absorbable gelatin 
sponge soaked in latex leaves a thick, dense 


connective tissue laver between the menin 


ges (big. 5). 
mantle 


thick 


absorbable 


leven) beneath the fibrous 


caused by latex and gelatin 
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REACTION OF ARTERY AND BRAIN TO LATTES 


sponge there is no significant glial reaction 


or loss of neurons from the cerebral cortex 
Beneath a thinner fibrous tissue laver, the 
dorsal surtace of the spinal cord and its 


coverings show no reaction, Sections of 


the cord caudal to the experimental lesion 
degeneration either the 


do not show 


cord or the nerve roots. 


Brain wounds covered with latex and 


gelatin sponge showed fairly extensive 


Fig. 3.—Thick fibrotic 
laver over cerebral con 
vexity one month attet 
application of latex-1m 
pregnated absorbable gel 
atin sponge, W eigert’s 
elastic fiber-Van Gieson 
stain; reduced to %60% of 


mae 


Hanbery 


Golden 


Fiy. 4.—Fibrotic layer 
one month after myectior 
of latex into spinal sub 
arachnoid pace Wel 
fiber-Vat 


reduced 


} 
gerts elastl 
Cneson Stain; 
25 


meningocerebral cieatrix and appeared dit 


ferent from control wounds im showing a 
higher concentration of gitter cells at three 
months. 

Physiological Observations 


paraly 


sis or other loss of function was noted in 


any of the animals. In one dog with bilat 


brain wounds treated with latex, 4 


seizure occurred five days postopera 


eral 
single 


tively, One dog died one month after the 


Ne 
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977 
a 
: 


carotid vessels had been coated with latex, 
but the cause of death could not be deter- 
mined. 

Studies.—No 
fungi were cultured from latex sterilized 


Sterilization bacteria or 
by autoclaving at 240 F for one hour, or 
from two additional samples subjected to 
radiation. There 


5.6 mega-rep of gamma 


were no instances of wound infection. 


Conclusions 

The application of liquid latex to arterial 
adventitia in the dog produces in two to 
three weeks a degree of adventitial fibrosis 
would 


and thickening that appear in- 


crease the tensile strength of the arterial 
wall. 

Reaction in adjacent tissue is minimal, 
and sarcogenic properties have not been 
Sterility of the 


either from autoclaving at 240 I 


noted. latex is obtained 
for one 
hour or from approximately 5 mega-rep of 
gamma radiation. 

Meningeal and brain reaction is quite 
minimal with the amount of latex necessary 


The 


spinal cord and peripheral nerves with sur 


for optimal fibroblastic stimulation. 
rounding fibrotic reaction to latex show no 
change in their own structure. 

Latex alone or latex-soaked packs and 
cuffs of absorbable gelatin sponge and ox 
dized_ cellulose will not tamponade acute 
arterial bleeding. It appears, therefore, that 
in strengthening arterial walls latex has less 
value as an alloplastic substance than as an 
agent for fibroblastic stimulation. 


Comment 

carotid 
artery and circle of Willis in man following 
carotid 


Pressure measurements in_ the 


occlusion have shown that in’ ap- 


proximately one-third of cases studied pres 


sure drops of 50% or greater obtain.? [In 
such cases the risk of vascular insufficiency 
The 


certain 


and hemisphere infarction is great. 
that 
segments 


within 


created by 


same studies indicate 
blind “trap 


ligation,” residual pressure remains surpris- 


arterial 


ingly high and that aneurysms arising from 
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these segments are therefore incompletely 
isolated, 

Following both intracranial trap ligation 
and simple cervical ligation, there is a vari- 
able, but definite incidence of postoperative 
mortality and hemiplegia. Less frequently 
there may be recurrent hemorrhage follow- 
ing cervical ligation. These complications 
and failures of surgical treatment and the 
associated technical difficulties of exposure 
and ligation have been analyzed by various 
surgeons in separate reports and summa 
rized by Hanbery.* The hypothermic state, 
in addition to giving protection against the 
effects of temporary lack of circulation, has 
rendered practicable clear exposure of some 
aneurysms which otherwise would remain 
unapproachable. However, the value of hy 
pothermia in preventing later complications 
of permanent ligation has not been deter 
mined. Thus, the hazards related to surgical 
treatment of intracranial aneurysms result 
trom either attempts or failures to decrease 
saccular tension from within. 

According to Laplace’s formulas,? “Ten 
sion in a dilated wall tends to increase in 
proportion to radius of curvature of the 
sacculation.”” Attempts to reinforce aneu 
rysms with muscle stamps, absorbable gela 
tin sponge, and oxidized cellulose have 
many times been unsatisfactory, resulting 
in recurrent hemorrhage. At the present 
time liquid latex appears to be the most 
nearly satisfactory substance for reinforce 
ment of aneurysmal wall. In the repair of 
human aortic aneurysms, it has been proved 
a useful agent.? Under direct vision it can 
be applied to the entire surface, and it pro 
adherent fibrous tissue 


motes a uniform, 


investment. Adverse tissue reactions are 


minimal. Whether or not its exclusive 


use produces reinforcement of sufficient 
strength to prevent rupture of a dilated wall 
remains to be determined. As an adjunct 
to present methods of treating aneurysms, 
its use would seem to give additional pro 
tection. 
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REACTION OF ARTERY AND BRAIN TO LATEX 
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Posterior Vaginal Anus * 

A Frequently Missed Abnormality 
EDWARD J. DONOVAN, M.D.; J. FREDERICK EAGLE, M.D., and EDWARD G. STANLEY-BROWN, M.D., 
New York 


ew, 


posterior vaginal anus 
recto-urinary fistula 


of rector 


CONGENITAL MALFORMATIONS OF RECTUM AND ANUS 


le the opening is very often a perfectly normal, functioning anus except it is found in posterior vaginal 


n the male child because 85% of these patients have such fistulous communication with the urethra or bladder. In 


* The incidence of imperforate anus is estimated to be 1 in every 3000 births. One should always look for a fistula 
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POSTERIOR 


AGINAL ANI 


* The male should be operated on 
within 48 hours after birth, to 
prevent urinary tract infection. 
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Patient 


Baby 1 
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Vale Cases Illustrating Types 


Type 
Imperforate 
Anus 


Type 
Fistula 


Previous Surgical! 
Management 


None 
None 


None 
None 
None None 

performed 


colostomy 


elsewhere 
Fistula None 
to 


urethra 


Female Cases Illustrating Previous Surgical Management 


and Corrective 


Type 
Imperforate 
Anus 


Type 
Fistula 


Previous Surgical 
Management 


Surgery done resuited in a peri- 


neal as well as a vaginal fistula, 


both draining feces 


Abdominoperineal pull-through 
at birth (birth weight 4 lb. 9 
0z.); subsequent almost com- 
plete obstruction at lower 
rectum 

Sigmoid colostomy, 
to function 


which failed 


Several perineal procedures in 


which coccyx was removed and 


perineal fistula resulted 


Delay in surgical correction 


None 


Donovan et al 


Imperforat 


Transverse colostomy 


* The errors in previous 

management of female 
with type Ill imperforate anus 
and posterior vaginal anus, lead 
us to present the following study. 


nus 


Corrective 
Surgical Procedure Result 
Dilatation of stenotic rectum Excellent 


Incision of anal membrane and Excellent 


subsequent dilatation 
Abdominoperineal pull-through at Excellent 
age 4 mo.; subsequent closure of 
later 
Abdominoperineal pull-through 


with division of fistula to urethra 


colostomy 3 wk 


Excellent 


of Postertor Vaginal Anus 


Surgical Procedure 


Corrective 
Surgical Procedure Result 
Preliminary colostomy, followed by 
abdominoperineal pull-through 
and subsequent closure of 
colostomy 

Preliminary colostomy abdomino- 
perineal pull-through and event 
ual closure of colostomy 


Fair bowel 
control 


Excellent 


Right upper quadrant transverse 
colostomy; 


Good with 
fair con 
trol 


subsequent closure of 
sigmoid colostomy, followed by 2 
abdominoperineal pull-throughs 
and, finally, 
colostomy 


closure of transverse 


, closure of 
perineal fistula, and transplanta 
tion of anus to proper location by 
perineal route 
colostomy 

Failure of abdominoperineal pull 


Good bowel 
contro | 


and closure of 


Good 
through because of secondary 
megacolon; successful result after 
decompressing colostomy and 
subsequent pull-through 

Perineal anoplasty at age 1 yr. 
with good result; anesthesia and 
dilatation of rectum necessary at 
age 4 yr. to remove swallowed 
metallic foreign body 


Excellent 


@ 
a 
{ 
7 
— Age 
I 
24 hr Il 
| | 4 mo 
— 
Age 
S. F lyr IL PVA 
C.1 yr Il PVA 
: 
R. Men, yr. PVA 


PRE OPERATIVE 


Before surgery, dioctyl sodium sulfosuc- 
¢inate’ in a one percent solution is’ 
added daily to the bottled formula in 
amounts from ten to forty milligrams 
depending on the infant's weight. 
is dilated. Neomycin sulfate is admin- 
istered orally for 48 hours prior to 
surgery, dosage based onthe patient's 


in the exact conter of the onal 


POST OPERATIVE 


Vitally important post operative dilo- 

tation of the new anus is started by the 

surgeon on the 10th post operative 

day. A well lubricated nasal speculum 

or a centrifuge tube is preferable to 

the gloved finger. The mother must 

continue this dilatation 2 or 3 times a 

pees : week. A soft consistency of the stools 

must be maintained as a fecal impac- 
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Gross Autopsy Findings in 


Pancreatitis 


Cases of Fatal Acute 


IRVING F. ENQUIST, M.D., and MARVIN L. GLIEDMAN, M.D., Brooklyn 


Acute pancreatitis is still a very impor- 
The 


mortality rate among patients managed even 


tant and unsolved clinical problem. 


in the best hospitals is disappointingly high. 
At the present time the consensus indicates 
that the accepted treatment is nonoperative, 
operation being reserved only for those pa- 
tients who develop complications that must 
be handled by surgical drainage of one form 
or another. 

The symptoms presented by 


acute pan 


creatitis are varied; for this reason. the 
diagnosis, often very obvious, can be missed 
by even the most careful group of clinicians. 
Unfortunately, also, the study of enzyme 
derangements in the blood and urine of 
these patients and the study of x-ray find- 
ings are not always specific enough for the 
clinician to make the diagnosis. 

The mechanism of death in this disease 
unknown. 


is often Although it has been 


postulated that a circulating enzyme or 
enzymes may cause changes in distant or 
gans and tissues, in many cases no known 
increase In enzyme or enzymes is detectable 
at the time of death. It has recently been 
pointed out by Kirby et al.’ that a rather 
common cause of death in these patients is 
delayed hemorrhage in the region of the 
pancreas and/or from the gastrointestinal 
tract, but this hemorrhage does not account 
for many of the deaths from this disease. 
Because the problem still exists, it was felt 
that a thorough review of the autopsy find- 
ings ina group of patients dying with pan- 
creatitis might clinical and 
anatomic findings which would lead to a 


show certain 
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better understanding of the pathologi 


physiology in this disease. 


Material 


The protocols of all autopsies pertormed at thie 


Kings County Hospital, Brooklyn, for the years 


1939 through 1956 were reviewed, and all patients 


in) whom acute pancreatitis Was a major cor 


tributing cause of death were studied Severa 


hundred patients with acute interstitial pancreatitis, 
in whom this disease did not appear to contribute 
to death, were excluded from consideration. I 
the 18-year period of this study 17,289 autopsies 
were performed; in this group there were &5 cases 
in which acute pancreatitis was the principal or a 
death. This 


contributing cause of 


major repre 
sents an incidence of about 0.5%, a figure close 
to those of Hamperl,” Molander and Bell, ane 


Weiner and Tennant ‘—0.30%, 


thorough 


0.38%, and 0.95% 


respectively \ documentation of — the 


specific pathologic findings pertinent to this study 


was made in each of these &5 cases 


In order to have a control series of patients 


with which we could compare the frequency ot 
these pathologic findings, the following group ot 
patients was selected: For each patient with pan 


control case was the patient autopsied nearest it 


creatitis, a matched control was selected 


time to the study patient who was of the same 


age (+5 years), the same sex, and the same color 


The patients selected to serve as controls showed 


no gross evidence of pane 


disease 
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Age distribution 
acute pancreatitis 


of 85 autopsied cases of fata 
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Findings 
The 


titis were placed in four categories and were 


Classification cases with pancrea 
found to be distributed as follows: 

Acute 
\cute 
Acute 
\cute 


The above categories are not meant to rep- 


pancreatic necrosis .... 


necrosis with hemorrhage . 0 


pancreath 
pancreatic necrosis with suppuration ....12 
Interstitial pancreatitis 
resent a complete classification of pancrea 


titis, but seemed specific and complete 
enough for our purposes. 

Sex. 
creatitis, the sex incidence was about equal 


44 men and 41 


Sex among the 


In the patients dying with pan- 
women. However, the 
total 
population in this hospital is 1.6 male to 1 


ratio adult) autopsy 


female. This suggests that the disease, at 
least in fatal form, is commoner in females, 
if similar percentages of the fatal pancre 
atitis cases are being autopsied in the two 
sexes. 

shown. in 


elge.—The age distribution is 


the accompanying Figure. The mean age 
of the patients with pancreatitis in_ this 
series was 55.2 years. The one patient who 
died of pancreatitis under the age of 21 
was a 20-year-old Negro woman who en- 
tered the hospital with severe abdominal 
cramps and vaginal bleeding and was deliv- 
ered immediately of a stillborn child. Pan- 
creatitis Was not suspected, and the patient 
died. The 


acute hemorrhagic pancreatitis with severe 


revealed very 


autopsy severe, 
duodenitis, which seemed to cause partial 
obstruction of the ampulla of Vater. 
Postoperative Pancreatitis —The pancre- 
atitis in 4+ of the 85 patients developed 
immediately after major abdominal opera 
tions. The operative procedures performed 
in these patients were, respectively, chole- 
cystectomy, cholecystectomy with choledo- 
chostomy, gastrectomy for — gastrocolic 
fistula, and splenectomy. All of these opera- 
tions are of types that have been shown 
by others to be followed by a rather high 
incidence of postoperative pancreatitis. 
We have on record several other patients at 
Kings County Hospital whe developed 
what appeared to be fatal acute pancreatitis 


A. M. A. ARCHIVES OF SURGER) 
following gastrectomy, but on whom autop 
sies Were not performed. Acute pancreatitis 
is not a rare complication following gastree- 
tomy for difficult duodenal ulcer, and the 
mortality rate is higher in postoperative 
acute pancreatitis than it is in the idiopathic 
variety." 


Pathologic Findings 


Of the many pathologic findings record 


ed, certain were felt to be more pertinent 


to the problem of acute pancreatitis than 
others; they have, therefore, been collected 
and. studied, and comparison has been made 
of the group of patients with pancreatitis 
and the group of patients who served as 
controls. 


1.—Pulmonary Pathology in Fatal Acute 


Pancreatitis 


No. of C 


Pathology Pancreatitis Control 
Pleural effusion 
silateral 
Left 
Right 
Atelectasis 
Bilateral 
Left 
Right 
Pulmonary edema 
Bronchopneumonia 


In Table 1 


is shown the incidence of pulmonary edema 


Thoracic Cavity and Lungs. 


and other pathologic pulmonary findings in 
the two groups of patients. The increased 
incidence of pleural effusion, pulmonary 
edema, and atelectasis in the patients with 
pancreatitis 1s obvious, and one should note 
also that the pleural effusion and atelectasis 
are not confined to the left lung and pleural 
space. These changes are much more com 
monly bilateral than unilateral, and oceca- 
sionally are confined to the right pleural 
space. In about half of the cases with pan- 
creatitis, the fluid was cloudy and/or san 
guineous, and in the other half it was clear 
and light yellow in color. In the control 
cases, however, the fluid was clear in all 
instances and was due to a variety of 
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TABLE 2.—Assoctated Pancreatic Pathology 


Fatal Acute Pancreatitis 
No. of Cases 


Pathology Pancreatitis Contro 


Carcinoma, head of pancreas 


Dilated duct of Wirsung 
Stones in duct of Wirsung 


The 


pulmonary edema was bilateral nearly 


causes: carcinoma, cardiac failure, ete. 
all cases in both groups. Sanguineous pert 
carditis with obvious pericardial fat necrosis 
was found in three of the patients with 
pancreatitis, but fat neerosis was not seen 
in- any of the pleural cavities. Broncho- 
pneumonia, a common finding at autopsy. 
Was no more frequent in the patients with 
pancreatitis than it was the control 
patients. 
Peritoneal 


of peritoneal fluid were found in a large 


amounts 
number of the patients with pancreatitis. 
However, only 13 showed serosanguineous 
or more frankly bloody fluid, and in 10 of 
these the pancreatitis was of the hemor- 
rhagic type (Table 3); the other 3 died with 
acute pancreatic necrosis without hemor 
The fact that 
of the patients with interstitial pancreatitis 


rhage or suppuration. none 
pies (oft sufficient severity to lead to death) had 
any cloudy or bloody fluid in the peritoneal 


cavity seems important, 


Pancreas..-Pertinent gross pathologic 
findings in and about the pancreas (exclu- 
sive of the inflammation ) 


Table 2. No 


squamous metaplasia in the pancreatic duets 


are shown in 


report of the incidence of 


Gallbladder Pathology m Fatal Acut 


Pancreatitis 


TABLE 4 


No. of Cases 
Control 


Pathology Pancreatitis 


Cholesystitis (with stones 


Chronic Is 1S 

Acute 3 0 
Cholecystitis (without stones) 

Chronic as 3 0 

Acute... 3 0 


Eenquist—Gltedman 


VCRI 


PABLE 3 Lhdominal in Patient ttl tit 
leute Pancreatitis * 


Pype of Pancreatiti Cust Fluid Flu I 
Leute interstitial pancreatit 
Acute pancreatic necrosis 
Acute pancreatic necrosis 

with hemorrhage 
Acute pancreatic necros 

with suppuration 

* Fluid, in varying amounts and o types, Was fou 
of the control cases and was readily exp le in eact 

+ All of these, except two in the group w supp 
found in cases of cirrhosis, irdiae failure ru 


elnoma, 


or of the specific vascular lesions reported 
Ww 


was made in this series 


by Rich and Duff 
of cases because the organ specimens fron 
the majority of autopsies are not available 
for resectioning and restudy. Fat necrosis, 
which was seen in 33 of the 85 patients with 
pancreatitis, was not found in any of the 
controls; only 21 of the patients with pan 
creatitis showed fat necrosis in the perito 


All of the 


obstruction in 


listed in 


the 


neal cavity. lesions 


Table 2 


system, and presumably implicate obstruc 


suggest ductal 
tion in the development of the pancreatitis 
Three of the ducts containing stones were 
dilated. 


noma 


However, none of the three carci 
dilated 
Dilated ducts and ducts containing 


cases was associated with 


ducts. 
stones are more frequently associated with 
chronic pancreatitis than with acute pancre 
several of these patients 


atitis, and = in 


Tasie 5.—Bile-Duct Pathology 


Pancreatitts 


No. of Case 
Pathology Pancreatitis Contro 

Normal common duct with stones 

Dilated common duct with stones 6 » 
Dilated common duct without stones s 

Perforation, right hepatic duct i 

Common channel... 

Cancer at ampulla of Vater 

Stone impacted at ampulla of Vater 6 ( 
Abnormal fold at ampulla of Vater__. 


} 


* In two of these cases the bile and pancreatic ducts opened 


separately. 
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pathologists. 
Gallbladder Bile Ducts.—TYable 4 


shows that the incidence of chronic chole- 


and 


cystitis and cholecystolithiasis in the pa- 
tients with pancreatitis is not significantly 
the 
control 


trom 
the 
there is a significant difference in the fre- 


different incidence of these dis- 


eases in patients. However, 
quency of acute cholecystitis in the two 
groups. The frequency of pathologic find- 
ings in the common bile duct and in the 
ampulla of Vater (Table 5) 1s much higher 
in the pancreatitis cases than in the control 
cases and suggests that ampullary obstruc- 
tion, with or without secondary dilatation 
of the common bile duct, 1s related to the 
genesis of acute pancreatitis. In discussing 
the importance of biliary tract disease in 
the origin of pancreatitis, most authors 
separate cholelithiasis from noncaleuious in- 
volvement of the biliary tree; the commonly 
accepted frequency of cholelithiasis in pa- 
tients with acute pancreatitis is 55¢."! In 
the present series the incidence of choleli- 
thiasis in the extrahepatic biliary system 
was 25 (21 patients) among the control 
patients and 35 (31 patients) among the 
patients with pancreatitis. The frequency 
of the common channel (Table 5) in these 
patients is probably a minimal figure, be- 
cause the search for this particular anatomic 
configuration was made only in those pa- 
tients with pancreatitis, and certainly not 
in all of them. A particularly interesting 
finding in one patient was a perforation of 
the right hepatic duct; this was not due to 
an operative procedure. Perforations of the 
extrahepatic billary tree in acute pancrea- 
titis have been described by others,!* and 
at the present time we have on our service 
a patient with severe acute hemorrhagic 
pancreatitis who developed a biliary-cutane- 
ous fistula from the common bile duct. 
Liver.—Fatty metamorphosis of the liver 
was much commoner in the group of pa- 
tients with pancreatitis than it was in the 
32 versus 4. 


control group : The frequency 


of cirrhosis, on the other hand, was not 


ORS 


chronic pancreatitis was described by the 
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significantly different in the two groups: 
10 among the pancreatitis cases and 6 
among the control cases. 
Stomach and Duodenum.—The presence 
of peptic ulceration and other evidences of 
acid-peptic disease in the upper gastroin 
testinal tract the the 


six peptic ulcers in each, 


Was same in two 


groups: There 
were three well-described cases of duode 
nitis among the patients with pancreatitis 
and none among the control patients. Gas- 
tritis, on the other hand, was found in eight 
of the patients with pancreatitis and in five 
of the control patients. 

Arteries. There was a high incidence of 
moderate to severe atherosclerosis in both 
groups of patients: 35 in the pancreatitis 
32 in the 
incidence in both groups no doubt retlects 


cases and controls. This high 
the age of the necropsy population in this 
hospital. Deaths from myocardial infarction 
were about equal in the two groups: two in 
the pancreatitis cases and four in the con 
trols. 
Veins Venous thromboses were found 
in eight of the patients with pancreatitis 
and in none of the patients in the control 
group. Six of these eight thromboses were 
found in major vessels in the region of 
the pancreas, but because peripheral vessels 
are not routinely studied at autopsy in this 
hospital, no information concerning spon 
taneous peripheral thromboses could be ob 
tained. 
Obesity. 


obese if 


The 
the pathologist 


considered 
used the word 
“obese” in his description of the body be 
No. actual 
weights were determined, but the operating 


patient was 


fore performing the autopsy. 


pathologist made and recorded an estimate 
of the height and weight of cach patient 
before the autopsy was begun. Using the 
pathologist’s description of the patient, it 
was found that a much greater number of 
pancreatitis than of control cases was de 
scribed as obese: 37 as against 9. 
Hemorrhage.—\Wirby and collaborators ! 
pointed out that the pancreatitis patients in 
their hospital are now dying later during 
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the disease, and also dying more frequently 
of delayed hemorrhage than was true of 
patients studied in their hospital at an 
earlier period. This exsanguinating hemor 
rhage occurs into the peritoneal cavity, in 
the peripancreatic area, or into the gastro 
intestinal tract. Of the 85 patients with 
pancreatitis, there was information regard 
ing the exact duration of the disease in only 
63. Of these 63, it was found that 40 
died within a week of the onset of the dis 
ease; & died between one and two weeks, 
and 15 died more than two weeks following 
the onset of symptoms. There were six 
patients who died with significant: gastro 
intestinal hemorrhage; in only one of these 
was the bleeding the likely cause of death, 
and the duration of the disease in_ this 
patient is unknown. In two patients, the 
tune from onset of disease to death is 
known: three and seven days. In five pa 
tients who had severe intraperitoneal and 
retroperitoneal bleeding without gastroin 
testinal hemorrhage, the duration of the 
disease at death was one, three, four, four, 
and eight days. In only three of these pa 
tients was the bleeding severe enough to 
have been considered the immediate cause 
of death. Massive gastrointestinal bleeding 
and/or peripancreatic bleeding, therefore, 
Was not a common final episode in_ this 


series Of patients with pancreatitis. 


Comment 

Biliary tract disease with obstruction is 
thought to play a very important role in the 
development of many cases of acute pan 
creatitis. The high incidence of common 
bile duct stone, dilated common bile duet, 
and obstruction at the sphincter of Oddi 
tiates this thesis. The problem of the reflux 
by tumor and other mechanisms substan- 
of bile into the pancreas in the etiology of 
pancreatitis has recently been brought much 
closer to solution by the work of Elliott 
and. collaborators.!’ These authors showed 
that, whereas bile alone and bile with pan- 
creatic juice could not be injected into the 


pancreatic duct under low pressures (and 


nquist—Gliedman 


therefore could not cause pancreatitis), bile 
and pancreatic juice incubated at body tem 
perature for several hours would be readily 
accepted by the pancreatic ductal system at 
the same pressure, and this would invariably 
result in a fatal pancreatitis. This striking 
demonstration certainly lends support to the 
common-channel theory for the etiology ot 
pancreatitis. 

patients with pancreatitis did not 
have a much higher incidence of choleh 
thiasis than did the control patients. Appat 
ently, it is not the number of stones in the 
gallbladder that is important in the causa 
tion of pancreatitis, but, rather, it is the 
number of stones that pass into the common 
duct and give rise to temporary or persist 
ing obstruction at the ampulla of Vater 
Molander and Bell* found gallstones six 
times as frequently in patients with pan 
creatitis as in the autopsy population at 
large. Our figures do not show the great 
difference found by these authors, but the 
incidence of cholelithiasis in our control 
patients is about the same as that reported 
by Ludlow,’ who studied a large routine 
autopsy population. 

The pulmonary findings in the patients 
with pancreatitis are striking. Why do these 
patients develop pulmonary edema?’ Is it 
because of circulating trypsin or some other 
circulating pancreatic enzyme?’ There is no 
record in our patients of significant edema 
in other organs. Perhaps the lung concen 
trates or elaborates more enzymes than 
other tissues, or perhaps the pulmonary 
parenchyma is particularly sensitive to tryp 
sin or other enzyme. The relatively high 
incidence of pulmonary edema in these pa 
tients with pancreatitis should) make the 
clinician particularly wary of this compli 
cation, 

The high incidence of fatty metamorpho 
sis of the liver in patients with pancreatitis 
seems significant. Whether the high inci 
dence of obesity in these patients is related 
to the fatty metamorphosis is unknown. 
Certainly, sufficient caloric intake alone 1: 
not enough to prevent fatty metamorphosis 
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of the liver, and it is probably true that the 
fat in these diseased livers is not related to 
fat deposition elsewhere in the body. Ot 
the 32 patients with moderate to severe 
fatty metamorphosis of the liver, 14 were 
not; 4 of this latter 
group were markedly emaciated. An accu- 


obese and 18 were 
rate alcoholic history had not been obtained 
in all of these patients so that no figures 
are available concerning this factor. Lind- 
say et al. and Popper !® pointed out the 
significance of protein. deficiency in the 
etiology of pancreatitis in the experimental 
animal. Ethionine pancreatitis 1s felt to be 


directly related to interference with 


protein metabolism the pancreas, by 
interfering with the normal metabolism of 
sulfur-containing amino acids (methionine). 
It seems, therefore, that fatty degeneration 
of the liver is not related to caloric intake 
per se, but that both pancreatitis and fatty 
liver related to 


degeneration of the are 


protein deficiency. 


Summary 


ighty-five autopsies on patients with 
fatal acute pancreatitis were reviewed and 
compared with the findings in 85 autopsies 
in a series of matched controls. 

1. Pulmonary edema, pleural effusion, 
and atelectasis were found much more fre- 
quently in the patients with pancreatitis 
than in the control patients. 


2. Caleulous disease of the gallbladder 


was found with equal frequency in the two 
groups, but inflammatory disease of the 
gallbladder was found more frequently in 
patients with acute pancreatitis. Inflamma- 
tory and calculous diseases in the bile ducts, 
exclusive of the gallbladder, were found 
much more frequently in the patients with 
pancreatitis. 

3. Fatty metamorphosis of the liver was 
found much more frequently in the patients 
with pancreatitis. Cirrhosis was found with 
approximately equal frequency in the two 


groups. 
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4. The incidence of obesity in the pa- 
tients with pancreatitis was much = higher 
than the incidence of obesity in the control 
patients, 

5. Severe and/or 


gastrointestinal peri 


vancreatic bleeding was not a common 


finding in this series of patients with pan 


creatitis. However, the patients with pan 


creatitis in this series died earher of their 


disease than was true in a recent series of 
patients reported in which hemorrhage was 
a much more frequent complication. 


State University of New York Downstate Medi 
cal Center, 450 Clarkson Ave. (3). 
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Results of Major Arterial Grafting” 


A. W. HUMPHRIES, M.D. 
Cleveland 


Introduction 


The symptom of intermittent claudication is due to inadequate blood supply 
to the claudicating muscles. The symptom of claudication and the physical tind 
ing of absence of pulses in the proper location establish a clinical diagnosis of 
arteriosclerosis obliterans. The location of the occlusion, its anatomic detail, and 

Submitted for publication Aug. 27, 1957 
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ETIOLOGY: ARTERIOSCLEROSIS OBLITERANS 
-DIFFUSE OR SEGWENTAL- 


INTERMITTENT CLAUDICATION --- THE MOST IMPORTANT SYMPTOM, MAY OCCUR AT 
HIP, THIGH, OR CALF, DEPENDING UPON LEVEL OF OCCLUSION. 


ANGIOGRAM STUDY 
MUST INCLUDE 


DIAGNOSIS 
OCCLUSIVE ARTERIAL 
DISEASE: 

DIAGNOSIS CAN BE MADE 
FROM HISTORY AND PHY~ 
ICAL FINDINGS, 
SEGMENTAL OCCLUSION: 
DIAGNOSIS CAN BE MADE 
ONLY BY COMPLETE ANG- 
1OGRAPHIC STUDY. 


INCIDENCE 
50% 


OF PATIENTS WITH . 
ARTERIOSCLEROSIS 
LITERANS HAVE SEG- 
MENTAL OCCLUSION, 


FEMORAL 
ARTERIOGRAM 


THE PRESENCE OF SEGMENTAL OCCLUSION SHOULD BE SUSPECTED IN ALL 
PATIENTS WITH ARTERIOSCLEROSIS OBLITERANS. 
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RESULTS OF MAJOR ARTERIAI 


the collateral pattern are demonstrated by angiology. Approximately 30Ce of all 


cases of arteriosclerosis obliterans are amenable to treatment by arterial graft 


All abdominal, femoral, and popliteal aneurysms are amenable to treatment by 


arterial graft. 


The results of grafting in 300 consecutive patients are analyzed as to current 


results and are presented. 


In general, it may be stated that between 80 and 85 of patients treated 


by arterial graft are entirely rehabilitated. 


2020 EK. 93d St 


Cleveland Clinic 


AORTOGRAM 


AORTOGRAPRY 1S DONE 
UNDER GENERAL ANES- 
'THESIA WITH A Two 
‘WEEDLE TRAWSLUMBAR 
TECHNIQUE (FOR GREAT- 
ER CONCENTRATION) 
PORTABLE X-RAY 
‘UNIT WITH A PORTABLE 
BUCKY. 


Humphries 


FEMORAL ARTERIOGRAM 


FEMORAL ARTERIOGRAPHY 
1S DONE WITH AN INTRA- 
ARTERIAL POLYVINYL CA- 
THETER, INSERTED PER- 
CUTANEOUSLY THROUGH A 
WEEDLE, AND A PORTABLE 
X=RAY UNIT WITH Two 19" 
x 17" FILMS IN A 36” 
NON-GRID, NON-BUCKY 
CASSETTE. 
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DEFECT REPAIR 


PARTIAL ANASTOMOSIS COMPLETE ANASTOMOSIS 
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RESULTS OF MAJOR ARTERIAL GRAFTING 


VESSEL BANK 


AORTA LYOPHYLIZATION EQUIPMENT 


CRYOSTATIC DOUBLETS 


onl 
diffusion 


to 
mechanical 


PROCESSING 


\ 
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Stored Lyophylized Stored 


S ween Freeze for 


dry tried use 


DISTRIBUTION OF RESULTS 
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GENERALLY SPEAKING 


PERCENT 


me OF PATIENTS ELECT 

GRAFTS ARE TOTALLY 
REHABILITATED. 


80% 


OF 300 CoNSEC- 
UTIVE (ELECTIVE) 
AND EMERGENCY) 
PATIENTS TREATED 
BY GRAFTS ARE TO- 
TALLY REHABILIT- 
ATED. 


~ARTERTAL GRAFTING 1S THE TREATMENT OF CHOICE 
IM ARTERIOSCLEROSIS OBLITERANS 
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Case Reports 


Esophageal Hiatus Hernia with Obstructive 


Incarceration of Pylorus. Pancreas. and Duodenum 


THOMAS C. MOORE, M.D., Indianapolis 


Symptoms associated with the presence 


herma of the dia 


(Often the 


of ese phage al Inatus 


phragm may vary widely her 
niation may produce no symptoms. In other 
cases the symptoms may be vague ones of 
indigestion with occasional vomiting. At 
times, symptoms attributed to the demon 
strated presence of an esophageal hiatus 
hernia may in fact be due to accompanying 
such occlusive 


pathology, coronary 


artery disease, peptic ulceration of — the 


stomach or duodenum, gallstones, and pan 
creatitis. Severe episodes of vomiting may 
be encountered in Sweet,® in 
1952, 


some cases. 
reported the occurrence of obstruc 
tion, with intermittent or unrelieved vomit 
ing, in 1, 111 patients. Incarceration 
of abdominal viscera with strangulation and 
gangrene rarely occurs in this type of her 
nia. The strangulating type of obstruction 
with gangrene generally is found in the 
post-traumatic type of diaphragmatic her 

The major types of esophageal hiatus 
hernia are the sliding type, in which there 
is an elevation of the terminal portion of 
the esophagus with the cardia of the stom- 
ach above the diaphragm, and the parahiatal 
or paraesophageal type, in which the ter- 
minal portion of the esophagus is in a 
normal position with the cardia of the 
stomach remaining below the diaphragm.?° 
In the paraesophageal type of hernia the 

Submitted for publication May 26, 1958. 
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sac LCTIC rally Is occupied by some portion 


of the fundus of the stomach. 


The prolapse of distal stomach, pancreas, 


and duodenum into the sae through the 


diaphragmatic defect is rare indeed. [| have 
encouritered only one published report of a 
case of this type. The case was reported 
Abrams, and 
Segal ! in 1954, and involved a 64-vear-old 
The panereas 
above the diaphragm in this case was sug 


by Poppel, 


Handelsman, 


woman. hermation of the 


gested prior to operation by the roentgen 
demonstration of characteristic + pancreatic 


calculi above the diaphragm. Loops of 
intestine also had been shown to be above 
the diaphragm. This patient had suffered 
from frequent episodes of vomiting. At 
operation the patient found to have 


herniation of the distal stomach, pancreas, 


Was 


and duodenum through the defect, in addi- 
tion to a loop of jejunum and a segment of 
colon. The herniation in this case was asso 
ciated with the presence of an enlarging 
ovarian cyst. 
Because of the 


rare this 


type of esophageal hiatal herniation through 


occurrence of 


the diaphragm, it has seemed desirable to 
report a case ot complete and unrelieved 
gastrointestinal obstruction due to incarcer- 
ation of pylorus, pancreas, and duodenum 
in this type of hernia. The patient was a 
67-year-old woman who was severely crip- 
pled with rheumatoid arthritis and who suf- 
fered from cardiac and hepatic disorders as 
well. This poor-risk patient was managed 
successfully by means of a bypassing gas- 
trojejunostomy. 
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Report of Case 


The patient, a 67-year-old white woman, was ad- 
mitted to the hospital on Sept. 7, 1957, because of 
progressive dehydration, with nausea and vomiting 
of 10 days’ duration. She also suffered from 
severe, crippling rheumatoid arthritis of 40 years’ 
duration, toxic cirrhosis of the liver, and con- 
gestive heart failure. The toxic cirrhosis was pre- 
sumed to have resulted from the use of gold 
therapy in an attempt in the past to control her 
rheumatoid arthritis. She was receiving digitalis 


tor her cardiac disorder. She was unable to retain 
either liquids or solids by mouth. She also com- 
plained of her multiple arthritic deformities, short- 
ness of breath, and intermittent ankle edema. She 
walk and 


greatest difficulty. 


was unable to moved only with the 


On physical examination, the patient was tound 
to be an asthenic, dehydrated woman with marked, 
long-standing 


generalized deformities due to 


rheumatoid arthritis. Her right upper extremity 
was frozen in a fixed position across her lower 
chest and abdomen. She appeared considerably 


older than her stated age. Her blood pressure was 
100/62. 
fields. There was some mild epigastric distention but 


More 


encountered in 


Some rales were heard in both lower lung 


resistance to ex- 
both 

Her admission hemoglobin was 17.5 gm. %, 
was 5,800,000. The 


white blood cell count was 6700, with a normal dif 


no epigastric tenderness. 
amination was lower quad- 
rants 
and her red blood cell count 


ferential count. The blood serology was negative 


M. A. ARCHIVES OF SURGER) 
Except for a trace of albumin, the findings in the 
The 


total plasma protein was 6.9 gm., with a reversal 


urine were essentially within normal limits. 


of the albumin-globulin ratio. The plasma albumin 
The 


blood cephalin flocculation was 4+ in 24 hours 


% and the globulin 4.5 gm. %. 


was 2.4 gm. 
The total serum bilirubin was 1.0 mg. %. Roentgen 
study of the chest revealed left-sided cardiac en 
largement. 

She continued to vomit after her admission to 
the hospital and appeared unable to retain any of 
the oral feedings which were attempted on several 
oceasions. Her fluid and electrolyte requirements 
were met by parenteral means. Her condition failed 
to improve. Roentgen study of the upper gastro 
intestinal tract was carried out after the oral ad- 
ministration of 1opanoic acid U. S. P. (Telepaque) 
Rather marked gastric dilatation was observed. The 
presence of an esophageal hiatus hernia was dem 
onstrated, with apparent herniation of the distal 
stomach and pylorus through the defect (Fig. 1) 
No radiopaque medium could be seen to pass be 
area of the pylorus or 


yond the approximate 


proximal duodenum. I first saw the patient in 


consultation at this time. Despite her wretched 


general condition, operative intervention was re 
garded as the only available and effective means 
of relieving her obstruction, and hence of saving 
her life. 

She was taken to the operating room on Sept 
endotracheal anesthesia, the 


17. Under general 


peritoneal cavity was entered through an upper 


Fig. 1 
ot the 


Roentgenogrant 
epigastrium fol 
lowing the oral) admin 
istration of iopanoic acid 
The 
dilated 
pylorus — and 


( Telepaque ) 
stomach 1s greatly 
The herniation of 
duodenum 
above the diaphragm is 


demonstrated 


x 
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HIATUS HERNIA 


ESOPHAGEAIT 


Fsophagus—4 


hermation ot 


the 
the pylorus, pancreas, and duodenum through a 
paraesophageal diaphragmatic hiatus hernia defect 


Fig. 2.—Drawing illustrating 


stomach was 


the 


incision, The 
dilated. The 


stomach was inspected and was found to be nor 


abdominal, midline 


found to be greatly cardia of 


mal in appearance and position, A right para- 
esophageal hiatus hernia was found to exist. In 
the orifice, a loop of pylorus and duodenum, witl 


a small portion of gastric antrum and the head of 


the pancreas, had become incarcerated and ob 
structed (Fig. 2). A sliding type of upward her 
niation appeared to have occurred. However, the 


herniated structures seemed to be securely faxed in 
their new position, and they could not be returned 
to the general peritoneal cavity by traction from 
below. Although a complete obstruction was ob 
served to exist in this area, there was no impair 
ment of the blood supply to the involved organs 
Because of these findings and the very poor general 
the gastroenterostomy Was 


condition of patient, 


decided upon as the safest and most direct means 


of accomplishing the major objective ot the opera 
tion, the relief of obstruction \ccordingly, an 
antecolic gastrojejunostomy was created in the area 
of the most dependent portion of the antrum \ 
The incision was 


Wire 


satisfactory lumen was obtained 
closed with interrupted sutures of fine silk 
retention sutures also were employed 

The patient tolerated the procedure surprisingly 


well, considering her poor general condition 


Nasogastric suction was maintained for six days 
following operation Her postoperative course Was 
essentially uneventful, and her obstruction appeared 
to have been completely relieved by the bypassing 
She was regular 


receiving a 


liet and was retaining it satisfactorily at the time 


Moore 


discharge from the Oct. 10 


of her 


hospital, 


home with respect 


She has contmued to do well at 


to her gastroiniestinal trac 


Comment 

Because of this patient's age and wretch 
ed general condition, any operative efforts 
simple relief of — the obstruction 
to be None of the 


incarcerated structures appeared to be is 


beye 
seemed ill-advised 


chemic. However, thes could not be re 


peritoneal cavity by 
that a 


turned to the general 


traction from below. It was clear 


major operative effort would be required 
to reduce the herniated mass and repair the 
hernia defect. This did not appear to be 
justified, and it was feared that the patient 
effort. The 


would not) survive an 


refief of obstruction and_ the restoration ¢ 


fluid, electrolyte, and nutritional balance 


were the principal and most acute objec 


tives, and they were accomplished quite 


effectively by a simple gastrojeyunostomly. 


(ne is tempted to speculate on a possible 
relationship between the marked deform 
ities of this patient's body and the occur 


rence of a herniation of the type which 


occurred here. Certainly, no expanding 


intra-abdominal mass, as was found in the 
other recorded case, Was present here. The 
presence of a mass of solid pancreatic tis 
sue in the orifice of the hernia may have 
been a factor in the production of the type 
of obstruction observed in this case. 
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Rare Primary Somatic Tumors of the Pancreas 


GEORGE T. PACK, M.D.; SALVADOR S. TRINIDAD, M.D., and JAMES R. LISA, M.D., New York 


Most primary pancreatic neoplasms, both 


malignant and benign, are epithelial in 


nature. Somatic, or nonepithelial, growths 
from indigenous structures in the pancreas 
do occur but are extremely rare. The pur 
pose of this article is to report two unusual 
and rare somatic tumors of the pancreas, 
both of which were successfully removed. 
One was a lymphangioma and the other 


a malignant neurilemoma. 


Report of Cases 


Case 1—Primary lymphangtoma of the pancreas 


\ 65-year-old white woman first seen in 
June, 1957, with complaints of pain and discomfort 
in the left upper quadrant of the abdomen. These 


symptoms were of six months’ duration. She was 
first seen by a private physician, who informed her 
that she had an enlarged spleen. Another physician, 
seen in consultation at that time, could not confirm 
the diagnosis of splenomegaly. She was not given 
any medication and was told not to worry about it 
The patient, however, kept having pain and dis- 


The 


pain was intermittent in type, dull aching in char- 


comfort in the left upper abdominal quadrant 


acter, and not related to respiratory movements. 
It became progressively worse, especially at night 
when she turned on her left side while in a lying 
jaundice, 


Her 


position. She had no history of fever, 


alteration in bowel habits, or weight loss 
appetite had been good 

In February, 1957, the patient had x-ray exami 
nations done, which included an intravenous pyelo 
barium enema, and a scout film of the 
These 


urinary tract, diverticulosis of the colon, and arth- 


gram, 


tests showed a normal genito- 


abdomen. 
ritic changes in the lumbar spine. No splenomegaly 
was detected at that time. 

The patient had had known diabetes for the past 
six years; it had been controlled by diet. She never 
received any insulin, The patient also had a ques- 
tionable history of high blood pressure some years 
before. She had four uneventful pregnancies. Her 


menstrual history was normal. 

22, 1958 
Memorial Center for Cancer and Allied Diseases 

(Dr. Pack). Doctors Hospital (Drs. Trinidad and 

Lisa). 
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Her 


Her mother died of cancer of the stomach, and her 


husband died of cancer of the pancreas 


brother, of cancer of the liver 
Physical examination revealed a well-developed, 
well-nourished white woman, who appeared anemic 
Temperature was 98.6 F; 


and astheni pulse was 


72 per minute, and respiration was 16 per minute 
Pertinent physical findings were in the abdomen, 
where a mass was felt in the left upper quadrant 
freely 


The mass was movable and nontender. It 


was firm in consistency All laboratory examina 
tions were within the normal range limits 

The patient was operated on in September, 1957 
\ solid tumor, approximately the size of a large 
itself 


neally and involving the junction of the 


orange, was found presenting retroperito 
head and 
the body of the pancreas \ frozen-section micro 
analysis of 


scopic the tumor was reported, as a 


The 


a subtotal pancreater 


possible bemen cevstadenoma of the pancreas 
mass was then removed by 


tomy and splenectomy. The tumor was so inti 


mately incorporated in the be ly of the pancreas as 
to necessitate the procedure of subtotal pancreatec 


tomy, leaving only a small crescentic remnant of 


the pancreatic head. The postoperative course was 


complicated by ileus and the transient appearance 


of a minor pancreatic fistula. In addition, the pa 


tient developed thrombophlebitis and EX pH rienced 


three small episodes of pulmonary embolism. How 


ever, she Was discharged 1 excellent condition WW 
October, 1957 


On pathologic examination, the specimen was 


seen to consist of a thinly encapsulated 


Mass, 


which measured 66X12 cm. The external sur 
broad, 
(Fig. 1) 


fibrous trabeculations. In ad 


pink-gray and showed 


The cut 


face was some 


shallow bosselations. surface 


showed fine, dense 


dition, there were many tiny cysts, some with 


hemorrhages. The spleen was essentially normal 
Histopathologically, the tumor consisted of honey 

combed locules, most of which were empty, although 
some contained clear, acidophilic fluid These locules 
were separated by thin, delicate fibrous septa, lined 
The 


septa contained dilated capillaries and aggregates 


by a single layer of flattened endothelial cells 
of lymphocytic cells (Fig. 2). The histopathologic 
diagnosis was lymphangioma of the pancreas 
Case 2.—Primary malignant neurilemoma of the 
pancreas 
A 65-year-old white Peruvian woman ad- 
mitted to Doctors Hospital on Dec. 29, 1957, with 


: 
x 
| 
hy 


SOMATIC TUMORS 


Fig. 1 


mary 


(Case 1).—Pri 
lymphangioma of 
the pancreas (hygroma 
microcysticum)., Grross 
appearance of the 
at the time of 
Note the thin 


capsule, the 


tumor 
removal 
external 
trabeculated 
cut surface, and the small 


locular spaces 


a history of recurrent upper abdominal pains, of 


two years’ duration. The pains were colicky in 


X-ray 
examination of the gallbladder done in 1955 showed 


a large, 


nature, occasionally climaxed by emesis 


solitary calculus. She gave no history of 


‘| here 


erate anorenXtia and shgeht loss of weight. Her bowel 


jaundice or clav-colored stools were mod 


movements had been regular except for constipation 


of three days’ duration. The pams were recurrent, 


Pack et al. 


and two days betore 


and continuous 


She had experienced two previous operations . 
a nephrectomy for lithiasis, in 1928, and a hysteres 


2 


tomy for fibromyomas, in 1953 


Physical examination revealed a well-developed, 
acutely ill patient who was having bouts of vomit 
ing and severe upper abdominal pains 
was 100 F 


Temperature 


pulse was 80 per minute, and blood 


Fig. 2 (Case 1).—Pri 
mary lymphangioma ot 
the pancreas. Microscopic 
appearance of the tumor, 
showing dilated and cys 
tic spaces lined by a 
single flattened 


endothelial cells Reduced 


laver of 


to 24 of mag. X 35 


= “ay 
PE 
‘ 
4 
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pressure was 120/80. The heart and lungs were 


normal. Severe tenderness was elicited over the 


right upper quadrant of the abdomen, with some 


muscular rigidity. An ill-defined mass was palpated 
in the right upper quadrant, which was presumed 
to be an enlarged gallbladder. The patient also 
showed an incisional hernia involving the nephrec- 
tomy incision. Pelvic and rectal examinations were 
of no related importance. There were no significant 
abnormalities in the laboratory examinations 

An emergency laparotomy was performed on 
Dec. 30. The gallbladder was found to be acutely 
inflamed and distended. A large calculus was 
palpated in the lumen of the viscus. The liver 
was normal to inspection and palpation. A large 
spherical mass, firm and encapsulated, as well as 
slightly movable, was palpated in the head of the 
pancreas. The mass distended the loop of the 


liagnosis of 


duodenum. At this time a presumptive ¢ 
carcinoma of the head of the pancreas Was made, 
but no biopsy was done because of the acute im 
flammation of the gallbladder. The initial opera 
tion consisted of a cholecystostoms with removal 
of the. calculus. On Jan. 6, 1958, a second lapa- 
rotomy was done, at which time pancreatico- 
duodenectomy was performed, The distal segment 
of the pancreas was transected and the duct of Fig. ; ase 2).—Primary malignant neurilemo 


Wirsung ligated with silk sutures, after which ma of the pancreas. Gross appearance of resected 
specimen. Note the fairly well-circumsecribed mass 
and the periphery showing normal pancreatic 


interlocking silk mattress sutures closed the stump 


of the residual pancreas without anastomosis. The tissise 


alhenant neurile 
moma of the pancreas 
Mi roscopic appearance 
of tumor, showing 
spindle-shaped cells) with 
some palisading. The nu 
clei are hyperchromaty 
and show some pleomor 
pl ism. Reduced to aan ot 
mag. 90 


| 
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SOMATIC TUMORS OF PANCREAS 


prepyloric part ot the stomach was excised, to 


duodenum, the duodeno 


head 


panereas The 


gether with the entire 


jejunal junction, and the and a portion of 


the body of the jejunum was de 


livered through the transverse me socolon, and an 


end-to-end retrocolic anastomosis was constructed 


} 


elevated 


hetween the bile duct the 


stoma \ 


anterior to the transverse colon for a terminolateral 


common 


distal loop of jeyunum was 


gastroyeyunostoms 
‘| he 


the development of diabetes, which was controlled 


postoperative course was complicated by 


by diet and insulin. The patient was discharged, in 


excellent condition, on lan. 28. She was readmitted 
two davs later because of mild pneumonitis, whi 
soon responded to antibiotic therapy, and she was 
discharged fully recovered 
Pathological examination revealed the resected 


specimen to consist Of the 


tached proximal pancreas and portion ot the 
antrum of the stomach (Fig. 3). The head of the 
pancreas wed a globular ss, Which was pat 
tall idherent » the serosa of the duodenut Phe 
mass measured 6 ¢ wreatest ciamete It was 
r white, lobulated, and streaked with gray and 

red encapsulated, and circumteren 


vellow It apy 


la © tumor compressed pancreatic tissue was 
seen. The common bile duct coursed over the tumor 
and was dilated, but not obstructed. The mucosa 
was intact and normal. The ampulla of Vater 


duodenum, and antrum of the stomach were gt 


normal 


Histopathologic examination showed the tumor 


mass to consist of spindle-shaped cells, arranged in 


interlacing pattern. In some regions were cells 


with tendency palisading. The nucler were 


hyperchromatic and varied size and shape 
encountered, and 
nerve seen. Mi 
\ Wilder reticulum stan 


presence of reticulum in long, 


Fibrinoid areas of necrosis were 


bundles of tissue were 


Occasional 


toses were not seen Was 


done and showed the 
bundles running 


WIT\ between cells. At the peripl 


erv of the tumor, normal sections of pancreatic 


tissue Were sec! showing no pathologi changes 
(Fie. 4). The duodenum, ampulla, stomac! 
were normal. The histopathologic diagnosis was 


mahenant neurvemoma 


Comment 


Visceral hvgromas have been rare m our. 


experience. Retroperitoneal eystic lymphan 


giomas have occurred chietly the ihac 
quadrants in conjunction with more super 
ficial components in the groin, both presum 
ably originating from the primitive lymph 


The 


herein reported was not 


cisterns. pancreatic — ly mphangioma 


a retroperitoneal 
tumor implicating the panereas by contiguity 
but originated within the substance of the 
thus necessitating distal 


organ proper, 


subtotal panereatectoms 
Malignant neurilemomas may occur any 


where among the somatic tissues, but 


visceral origin is infrequent. In 
g 

cases of malignant 

P.)la 


distribution 


a previous report of 46 
neuriemoma by one ot us (4; 


review of the scattergram of 


does not show a single instance of visceral 


origin. There has been one benign ganglio 


neuroma of the stomach wall. Ransom and 
Nay - have reported several cases of these 
neoplasms of abdominal origin. At the time 
of operation, the disposition and gross char 
the believe 


acteristics ot tumor led us to 


the pancreaticoduodenectomy was being 


done for carcinoma, and the histogenetic 
diagnosis was not suspected. The prognosts 
is probably more favorable than for pan 
creatic cancer; In our previous report there 
were 59.4 five-vear definitive cures for 
the 46 malignant neurilemomas of general 
somatic distribution. 


Pack Medical Group, 139 E. 36th St. (16) 
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Granuloma Caused by Fishbone in Rectosigmoid 


Anastomosis 


GERALD MASON FEIGEN, M.D., and NORMAN MORRIS SHAPIRO, M.D., San Francisco 


The 


anterior resection for carcinoma of the ree 


anastomosis Which = 1s 


tosigmoid must be kept under periodic ob 


servation. It ts 


recurrence, and constriction of the lumen, 


Submitted for publication June 15, 1958 
\no-Rectal 
Medical Center 


the 


Mount Zion 


Department of 
Hospital) and 


made in the 


commonly the site of 


Surgery, 


with interference with the free flow of in 
testinal contents, may occur. The following 
case 1s reported to emphasize the fact that 
narrowing of the anastomosis may entrap 
foreign body which 


may produce a 


granuloma clinically resembling a recurrence 


of the carcinoma. 


Photomicro 


1 


vraph of primary lesion 


showing typical changes 
of adenocarcinoma; low 


power lens 


GRANULOMA CAUSED BY FISHBONI 


Report of Case constriction 
usual findings. His bowel 


was hospitalized im 
there were rectal svn 
pril, for a severe myocardial imtarctior 
| 1953, when he reported 


During his hospitalization rectal bleeding was noted, 


with bowel movements. Sigmodoscopys 
and sigmoidoscopy was performed. A large, mul 
tilobulated tumor of the reetosigmoid 
anastOomosts Phe 
was seen and biopsied; the diagnosis of adenocat 1 a ad } 
noved with the diathermy 
cinoma was confirmed by the pathol (Fig. 1) 
it was found to no neopla 
\s soon as the patient was deemed able to undergo | | 
was deseribed as granulation tissue 
adica ur \ 22. 1952), an anterior re 


3 this examination the lumen ot anastomosis Was 


sector a ! ned There was no eross evi 5 
ee hecome contracted down to about 1.5 


and no microscopic evidence 


aimdet 


in Decer 


graph of tissue obtained 


by biopsy ot granuloma, 
November, 1953, showing 


one part ot the tissue 


covered by norn al rec tal 
mucosa, somewhat dis 
torted by scarring and 
chronic inflammation in 
the subepithelial zone 
The remainder is granula 
tion tissue infiltrated watl 
lymphocytes, plasm: 


and macrophages 


Fetgen 


1 
ptoms until November, 
ht red rectal bleeding 
at this time 
| 
teral aspect 
f this lestor : 
ic cells, and 
gp. 2). At 
dence of metastas, The rem of the ion tissue was 
of spread to. the regional lymph nodes. tHe witl fuleurated. He was che ed BEBE aber, 1993, and 
stood the procedure fairly well and was discharged in. Mareh, 1954: his cardiac status precluded an oe 
1) davs later more trequent observation 
hot | t 1 1054, following a second myocardial u 
He was reexamined with the sigmoidoscope a In June, 1994, 
ection. he was in hospitalized, and at this 
1005 


] 
Sialic 


Biopsy of 


inflam 
teristics 
(Fie. 3) 
upward 


MOsis 


months 


has apy ared, 
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mowosce 
granular polypoid 1 


row 


exal nation revealed a re 


ass, deeper in color and 


than the one previously visualized 


1 SIZE 


he lesion revealed an intense chron 


tory reaction, the inflammatory chara 


being much more marked than before 


\t a follow-up examination two weeks 
dark, pointed object was seen projecting 


right lateral ispect of the anasto 


grasped with 


This was manipulat and 
be bone, 


been four 
granulation tissue 


since then N further 


mosis has scarred down 


A. ARCHIVES OF SURGERY 


Fig. 3.—Photomicro 


obtained 
1954, 


COMPOse d 


graph of tissue 
by biopsy June, 
showing tissue 
of rectal mucosa arranged 
moditied polypoid 


The 


deep 


im a 
glands are 


but 


form 
lined by 
cells 


outstanding 


fairly 
normal epithelial 
There is an 


infiltration of 


cytes, plasma cells, and 
eosinophils, and these ex 
tend in the muscularis 


mucosa 


this is ade 
He 


approximately six years i 


smoothly to a diameter of 1 em. but 


quate for regular bowel function was last 


April, 1958, 


resection 


seen 
the anterior 
this case were 


The unusual features of 


the appearance of a foreign-body granuloma 


at the anastomosis 18 to 24 months post 
operatively. The cause of the granuloma 
was a sharp, pointed fishbone which was 
impacted in the anastomosis. It seems un 
usual that no perianastomotic abscess or 
fistula formed, and that there were no other 


local signs of inflammation. 


OR 

current : 

+e. about 2 em Fig. 4) 


GRANULOMA CAUSED BY FISHBONI 


Summary 


\ foreign-body granuloma caused by a 
fishbone impacted in an anastomosts of the 
rectosigmoid clinically resembled a local 


recurrence. Removal of the bone resulted 


in early resolution of the inflammatory re 


action. 

Icmphasis on the stenosis occurring at the 
site of the anastomosis as a clinical feature 
of scar formation is made. Such stenosis ts 
conducive to the entrapment of foreign 
bodies. 

Periodic reexaminations are essential 


\ six-year follow-up ts presented 


Mt. Zi 


Fie. 4.—Photograph of fishbone removed from 
the anastomosis in June, 1954 


Feigen-Shapiro 
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Congenital Atresia of the Sigmoid Colon 


PAUL F. FOX, M.D., and LOUIS A. DVONCH, M.D., Chicago 


Congenital atresia of the sigmoid colon 
Its reported incidence 
3,5,6,8,9,11 \ 


is a rare anomaly. 
varies considerably. more ac- 
curate estimate of its infrequency may be 
gained from the fact that only four re- 
corded cases of survival after surgical treat- 
The 


pathology, clinical features, and treatment 


ment were found. embryology, 


of intestinal atresia have been adequately 


reviewed by others.*°!! Our purpose is to 
describe a patient with complete atresia of 
who recovered satis- 


the sigmoid colon 


factorily after surgical management. 


Report of Case 


\ white male infant was born at 4:45 a. m. on 
Jan. 29, 1957. Weight at birth 
(2353 gm.). The mother’s gestation was full term 
After 


birth, no meconium stool was passed, and at 26 


Was 5 Ib. 3 0z 


Labor and delivery were uncomplicated 


hours of age vomiting of a small amount ot 


greenish-tinged mucus occurred. Attempts at feed 
ing during the next few hours were followed by 
vomiting of bile-stained material. 

Physical examination disclosed moderate abdom- 
inal distention. Digital rectal examination revealed 
an empty rectum with a narrow lumen, but no ob- 
struction was encountered. An enema, consisting 
of 1% oz. (45 cc.) of 


which was followed by the expulsion of a small 


water was administered, 
mucous plug from the rectum. Laboratory exam- 
inations of the blood and urine were within normal 
taken 
age showed distention and fluid 


limits. Roentgenograms when the patient 


was 36 hours of 
levels in the small intestine. Distention of the 
colon with irregular mottling throughout its entire 
course was also observed (Figure). Films were 
obtained in both the upright and the inverted 
position. barium enema was considered un- 
successful because the barium ascended only to the 
lower sigmoid, where an obstruction was encoun- 
tered, and the contrast material was rapidly ex- 


The 


obstruction corresponded to the area on the ab- 


pelled during the examination point of 


Submitted for publication June 13, 1958 


From the Department of Surgery, St. Anne’s 


Hospital 
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Congenital atresia of the sigmoid colon. 


Upright abdominal film showing dilated end of 
sigmoid colon at point of atresia. 


the dis 
Was, 


dominal tilm marking the termination of 


tended colon. Atresia of the sigmoid colon 


therefore, considered the probable cause of the 
obstruction, and surgical intervention was decided 
upon. 

Preoperatively, Wangensteen suction through a 


nasogastric tube was instituted and venotomy 


performed, placing a polyethylene tube in the right 
saphenous vein at the ankle. The administration of 


fluids, through the “eut down,” was begun, and 
preparations for operation were made. 
Operation 


the patient was 56 hours of age 


The operation was performed when 
\ paramedian in- 
cision in the left lower abdominal quadrant was 
used. When the peritoneal cavity was epened, mod- 
erate distention of the entire small intestine and 
large intestine to the midsigmoid was seen. In this 
area the dilated portion of the colon, which was 
about 5 em. in diameter, ended abruptly, and dis- 


tally the colon was about 2 cm. in diameter. No 


loss of continuity The atresia was 


The 


was present 


approximately 15 em. from the anal orifice. 


1 
~ 
; 
; 
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CONGENITAL ATRESIA O! 


pelvic colon was mobilized by cutting along the 


lateral peritoneal retlection The segment distal 
to the atresia was injected with isotonic saline 
solution through a small hypodermic needle. The 
saline solution readily ran out through the anus; 
so it was obvious that no other area of atresia 
existed. The distal segment was then brought along 


the side of the dilated proximal loop, and a side- 


te-side anastomosis was made between the two 


intestinal loops which circumvented the area of 


atresia. During this phase of the operation it was 
possible to demonstrate a complete septum: across 


The 


was done, using an interrupted O000 


the lumen of the bowel, causing the atresia 


nter- 


silk suture for the seromuscular layer and a 
rupted 00000 chromic intestinal absorbable surgical 
(eut) suture for the mucosal layer. The internal 


diameter of the anastomosis was about 35 om 


When the anastomosis was completed, a catheter 
through the anus easily went 


passed upward 


through the anastomosis, constituting a second 
demonstration of the patency of the intestinal eanal 
helow the area of atresia. The catheter was with- 
drawn, and the abdominal metsion was closed, using 
tine chromic absorbable surgical suture for the peri- 
toneum, an interrupted 00000 silk suture for the 
fascia, and an interrupted silk suture for the skin. 

Postoperatively, the course was satisfactory. A 
meconium stool was passed the day after operation. 
Intragastric suction was discontinued on the third 
postoperative day and oral feedings started. Oxygen 
first 24 hours post- 


was administered for the 


operatively. A penicillin prep- 
aration (Combiotic) and ascorbic acid were given 
for the first week after the operation Parenteral 
fluids were not used after the third postoperative 
day. 

On several occasions a small amount of blood 
was: noted in the stool, but) this ceased and the 
baby was discharged on the 20th postoperative day, 


> 


weighing 6 Ib. 2 oz. (2778 gm.). 


Subsequent examinations show normal growth 


and development, with no symptoms referable to 


Reported Cases of Atresia of 


Author and Year Age Sex 


SIGMOII) COLON 


the Siqmoid Colon Surviwing Surgical ( 


Two-layer, side-to-side anastomosis 
Transverse colostomy 


the corrected defect. A barium enema t iken at 10 


months of aye revealed no abnort 
colon 
Comment 
Recently, Chester and Robinson? re 


viewed all the cases of atresia of the colon 


surviving after surgical intervention Phere 
was a total of 11 patients, including the 4 
atresia of the sigmoid listed in’ the 
Table. 
recovered 


dithcult to 


with 


accompanying Beeause so few pa 


tients have after correction of 


this defect, it evaluate 


specific operative procedure used. Various 
operations were performed im the succe ssful 
as used in 


cases. Side-to side anastomosts, 


our patient, was followed by a good result 
in one other patient with sigmoid atresia * 
and in three patients with atresias m other 


areas of the colon. Until more cases are 


reported, the ideal method may not be de 
termined. It 1s possible that side-to-side 


anastomosis around an area of intestinal 


atresia is not the best operation to select. 
The objections to this procedure include 
postoperative dilatation near the stoma, with 
blind-loop formation and ulceration with re 
undesirable effects 


sulting anemia. These 


have been emphasized by a number of 


1 


authors, including Clawson,’ who reviewed 


previous publications and presented a case 
of his own. Nevertheless, many patients 
with intestinal lesions treated by side-to-side 
anastomosis have survived without develop 
ing any untoward sequelae. Perhaps ex 


teriorization of an atretic site in the colon 


orrectton 


Treatment Result 


Satisfactory (3-yr. follow-up 
Satisfactory 


Satisfactory 


Lateral anastomosis 
Relief of acute intestinal obstruction due to 


adhesions of small intestine with colostomy 


Gaub 1922 33 hr. M Colostomy 
Gann and Hoffman 1952 62 hr. ? 
Feggetter 1953 a 3 days M (t} 

(2) 36 days 2 

3) «48 days (3) 

(4) 55 days (4) 

(5) 2mo. (5) 

later 

Gerrish 1055 1) 1 day F (1) 


Resection of atresia with end-to-end Satisfactory 


Resection of fecal fistula and anastomosis 
Closure of colostomy 


follow-up 


anastomosis and tube cecostomy 


2) 19 days 


(2) Tube cecostomy 


(ist cecostomy tube 


inadvertently removed) 


Fox—Dvonch 
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ff 
¢ 


the 


later 


dilate 
follow ed by 


with 
distal 


subsequent irrigations to 


narrowed bowel 
resection and primary end-to-end anasto- 
mosis might be the operation of choice. 
However, there is a strong desire on the 
surgeon's) part to correct congenital 
anomaly at one operation if it 1s reasonably 
possible. 

It is certain that no disagreement exists 
concerning the value of early diagnosis, 
correction of fluid and electrolyte imbalance, 
decompression of the intestinal tract, good 
anesthesia, and early operative intervention 
The 


operation must include exploration for other 


in the treatment of intestinal atresia. 
intra-abdominal anomalies. 


Postoperatively, the administration of 
oxygen, antibiotics, and adequate fluids is 


important. 


Summary 


An infant with complete atresia of the 
sigmoid colon recovered satisfactorily after 
primary side-to-side anastomosis was done 
to circumvent the atretic area. 

We believe this to be the fifth reported 
case of successful surgical management of 
atresia of the sigmoid colon. 

6710 W. North Ave 


(35) 


1010 


A. M. A. ARCHIVES OF SURGER) 


REFERENCES 


1. Clawson, D. K 


Complicated by Ulceration, Dilatation, and Anemia 


Side-to-Side Anastomosts 


\ Physiologically Unsound Procedure, Surgery 4: 


254, 
2 


1953 

Chester, Robinson, WoT Con 
genital Atresia of the Transverse Colon, Ann. Sure 
146 :824,* 1957. 

3: Evans, Atresias of the Gastrointestinal 
Tract, Internat. Abstr. Surg. 92:1, 1951, in Surg 
Gynec. & Obst., Jan., 1951 

4. Fegegetter, S.: Congenital 

J. Surg. 42 :378, 1955 
Gann, M. E., and Hotfman, E 
Atresia of the Sigmoid, Am. J. Surg 

6. Gaub, ©. ¢ 

of the 


and 


Intestinal Atresta, 

Congenital 
&3 2605, 19052 
A\tresia 


Rectum, 


Congenital Stenosis and 
\bove the 
a Report of an Operated Case of 

Operative 


\tresia, Ann 


Intestinal Tract with 
\tresia of the 
Sigmoid in an Infant, Tr. Am 4() 582, 1922 

7. Gerrish, Ek. W 
Congenital 
1955 


Management ot 
Intestinal Surg. 142 :469, 
8. Glover, D 
Obstruction of the Newborn, 
1949 
9. Gross, 
Childhood 
delphia, W. B. Saunders Company, 1953, Chap 
10. Potts, W. J 


( ‘olon, 


M., and Barry, F. M 
Ann 


Intestinal 
Surg. 130:480, 


Infaney and 
s Principles and Techniques, Phila 


Surgery of 


\tresia of the In 
Obst. 85:14, 


Congenital 
testine and 
1947 

11. Wilson, B. J 
M.: Congenital 
& Obst. 99 :34, 


Surg. Grynec. & 
Nelson, A., and 
\tresia of the 


1054 


| larshbarver, 


Colon, Surge. Gynee 


ay 

= 

i 


Acute Appendicitis Following Retention of Barium in 


the Appendix 


MILLINGTON O. YOUNG, M.D., Detroit 


Little attention has been given the 
significance and possible sequelae of re 
tention of barium in the appendix following 
the 
appendix to fill im the course of either exam- 


a barium meal or enema. lailure of 
ination is not considered to be of signif 


cance. [Tf barium is) demonstrated, some 
positive information is gained in regard to 
the location. Occasionally, nonopaque feca 
liths or kinks in the lumen may be seen. It 
is usually stated in radiological monographs 
that the itself 
taneously with the eccum or within 24 to 
48 hours. 


pendix fills with barium, repeat x-ray studies 


appendix empties simul 


When an apparently ap- 


are orarely. recommended to determine 


Submitted for publication May 31, 1958 
From the Department of Surgery, th 


Chin 


Fig. filling of appendix noted 
of barium in appendix nine days afte 


whether the appendix has evacuated the 


barium, 
Barium is not irritating to the lining of 


the gastrointestinal tract. However, when 


retained in the appendix, it may form the 
nidus of a fecalith, which the appendix may 


be unable to extrude. Its retention might 


be indicative of some narrowing of the 


lumen, such as ts caused by kinking, peri 


toneal bands, or lymphoid hyperplasia. Once 


present, a feealith may obstruct the lumen 


and initiate an acute inflammatory reaction 


in the appendix distal to the point of ob 


struction, 
experience with three patients who de 


veloped acute appendicitis following re 


tention of barium in the appendix has led 


to a review of the problem. Brief sum 


maries of the three cases are presented, 


on evacuallo 


barium enema 


age 
n film after barium enema. retentior 
j anes 
1011 


Report of Cases 
‘| he 


\ barium enema was performed in 


Case | patient was a 20-year-old youth 


the course of 
The 
examination Was reported negative; the appendix 
in the appendix was noted on 
1B). On the 
the 


studying a vague, recurring abdominal pain 


was demonstrated (Fig Nine days later, re- 


tention of barium 


a cholecystogram (Fig following 


day, the patient noted onset of right lower 


abdominal pain, and 18 hours later, a clinical diag 


nosis Of acute appendicitis was. confirmed at op- 


Fig. 3.—A, marker indicating barium in 


B, marker indicating retained barium in appendix 48 hours after barium enema. ( 
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Fig. 2—+1, partial fill 
ing of appendix noted on 
barium study. B, x-ray of 
fecaliths from he acute ly 
inflamed appendix re 
moved ine after 
administration of barium 


eration and the appendix removed. An obstructing 


fecalith was present im the specimen, which was 


not x-rayed. Recovery was uneventful 
Cask 2-—The patient was a 19-year-old youth 
The appendix was demonstrated in the course of a 
barium meal study performed te investigate 
symptoms suggestive of a possible duodenal ulcer 
2A) 


appendix 


t Fig Nine days later, an acutely inflamed 


was removed after a 12-hour history 


typical of appendicitis. An x-ray of the numerous 
fecaliths removed from the speciinen demonstrated 
high-lving retrocecal appendix 


of 


distal end of 


specimen showing barium nidus in obstructing fecalith. 


4 

x 

‘ 

4 
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APPENDICITIS FOLLOWING RETENTION 


the retamed barium (Fig. 28). Recovery was un- 
eventful 
Case 3 


barium 


The patient was a 48-year-old man. A 
enema Was performed to investigate re- 
curring attacks of mild left lower abdominal pain 
Diverticulosis of the colon demon- 


sigmoid was 


strated and filling of a high lving, retcocecal ap- 


pendix noted (Fig. 34).A film of the abdomen 
obtained two days later revealed a small amount of 
barium still present in the region of the appendix 
(Fig. 3B) 


oped severe pain in the right abdomen, accompanied 


Fifteen weeks later, the patient devel- 


by nausea and vomiting. An acutely inflamed, per- 
forated retrocecal appendix was removed 28 hours 
after onset of symptoms. The specimen contained 


an obstructing feealith, the nidus of which was 


composed of barium (Fig. $C). Recovery was un- 


eventtul 


Comment 


Although there may be several different 
causes of acute appendicitis, an obstructing 
fecalith is generally conceded to be the 
commonest etiologic factor. Bowers?! study 
has emphasized the increasing frequency 
with which feealiths are found in the more 
complicated forms of appendicitis ( Table). 
The obstructive type of appendicitis is more 
apt to proceed to perforation and the ensu- 
ing complications, 


10% to 


of appendiceal feealiths are Opaque to X- 


It has been estimated that 
rays.* Since an x-ray of the abdomen is 
usually not obtained in the ordinary ease of 
appendicitis, preoperative recognition of 
opaque fecaliths is uncommon, In a survey 
of the literature, Felson and Bernhard 
noted that perforation occurred in 47 of the 
99 recorded cases of appendiceal calculi in 
which this complication was mentioned, Per- 
eccurred four of 


foration their eight 


Incidence of Fecaliths in Vartous Groups of 


Appendices * 


Per Cent 


Appendicitis with localized peritonitis 90 
Appendicitis with generalized peritonitis 

Appendicitis with gangrene 

Appendicitis, acute 

Interval appendectomy 

Incidental appendectomy 


* From Bowers 


Young 


OF BARIUM 


patients with appendiceal caleuli having 


symptoms and treated surgically. In three 
cases observed personally, the appendiceal 
caleul, which had been diagnosed by preop 
erative X-rays, were found free in abscess 


cavities. Felson and Bernhard * concluded 
that the presence of stones in the appendix 
is an indication for immediate operation, 
whether or not the patient has symptoms 
referable to the appendix. The possibility 
should be entertained that the 


salne con 


sideration be given in instances in) which 
barium is permanently retained in the ap 
pendix. 

The paucity of reports of acute appendi- 
citis. developing in appendices retaining 
barium may be only an indication of the 
infrequency of its recognition. Inquiry re 
garding previous barium examinations is 
seldom made in obtaining the history of 
patients with suspected appendicitis. Ab 
dominal x-rays are not indicated in the usual 
case Of appendicitis, and x-rays of the opera 
tive specimens containing fecaliths are rarely 
made. Increased awareness of the possibility 
that retention of barium in the appendix 
may predispose to acute inflammation will 
lead to recognition of more cases 

In the cases reported herein, retention of 
barium in the appendix was noted coinci 
dentally on a subsequent cholecystogram in 
Case 1. Acute appendicitis developed 10 days 


after administration of the barium. In Case 


2, knowledge that the appendix had recently 
filled 


acutely inflamed appendix removed nine days 


with barium led to an x ray of the 


after administration of the barium. In Case 
Kt the patient developed acute appendicitis 
15 weeks after retention of barium in the 
appendix. Perforation occurred prior to 
operation. Fortunately, his convalescence 
was uneventful. 

Gubler and Kukral* reported four cases 
in which acute appendicitis developed after 
retention of barium in the appendix from 
six weeks to several years. Perforation oc- 
curred in three of their four cases, with one 
fatality. They recommended repeat x-ray 


examinations in every patient whose ap 
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pendix filled with barium and interval ap- 
pendectomy if the barium was still present 
after one month. 

At the present, there is insufficient avail- 
able information to allow definite conclusions 
to be reached as to the period that should 
elapse before recommending elective ap- 
pendectomy. It is established that prolonged 
retention of barium in the appendix can 
lead to acute obstructive appendicitis. [am 
in agreement with Gubler and Kukral * that 
elective appendectomy should) be recom- 
mended. However, it is believed that further 
studies are in order to ascertain the incidence 
of retention of barium in the appendix fol 
lowing x-ray studies, how long it may be 
retained before being spontaneously ex 
truded, and, if possible, to determine the 
incidence of the development of acute ap 
pendicitis in those instances in which barium 
is permanently retained. 


In two of the three cases described herein, 


the inflammatory process developed in less 


than two weeks after retention of the barium 


in. the appendix. Elective removal of the 
appendix in less than two weeks can not be 
basis of this 


recommended on the very 


limited experience. It would seem wise to 
advise such a patient that the presence ot 
the barium in the appendix possibly signifies 
an abnormal state of that organ and that an 
increased chance of developing appendicitis 
exists. Such persons should be advised to 
report promptly for examination if any of 
the symptoms are noted at a later date. It 1s 
hoped that after further study of the prob 


A, M. A. ARCHIVES OF SURGERY 
lem, it will be possible to arrive at more 
definite conclusions regarding the time inter- 
val after which elective appendectomy should 
be recommended for chronic retention of 
barium in the appendix, 


Summary 


Barium retained in the appendix may form 
the nidus for a fecalith, which, in turn, may 
lead to obstructive appendicitis and its com 
plications. Three cases are reported in which 
this sequence of events was recognized. 

A patient whose appendix retains barium 
longer than one week after an examination 
should be advised of the possibility of an 
abnormal state of that organ and an in 
creased chance for subsequently developing 
appendicitis. Elective appendectomy should 


be considered in those instances in which 


barium is retained longer than one month. 
R445 (14) 
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In diagnostic or surgical procedures, suRITAL Sodium provides maximum conven- 
ience for the surgeon and for the anesthesiologist without sacrificing the safety 
or comfort of the patient. suritat sodium offers the OR team and the patient these 
specific advantages: rapid, smooth induction - evenly sustained surgical plane of anesthesia 
prompt, pleasant recovery - laryngospasm and bronchospasm reduced in frequency and severity 


Detailed information on suritat sodium (thiamylal sodium, Parke-Davis) is available on request. 
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an important problem 
in today’s living! 


The following articles from TODAY’S EATS are n a 

available in one pamphlet for 50 cents@.. 4d 
ALCOHOLICS ANONYMOUS, Written fam the standpoint of a member, the basic treat- 
ment procedures are degetibed and thé payehdlogical problems #opfronting the alcoholic Ip 


discussed. 


ALCOHOL AND OF THE LIVER. Relationship, n,aleohol, dig 
cirrhosis. Increasing stress on nutritional life rences. by Russell S. Boles 


HOW TO HELP A PROBLEM DRINKER. Phin de srstanding the alcoholic’s capabilities, 4 
necessity of help, | causes of his condition. by Edw ard A. Strecker and Francis T. Cha@tmhere, Jr. 


THE TREATMENT*OB, ALCOHOLISM, Tracing the steps from convipeine the alcoholic 
that he is sick through treatmentandeureaby Lewis Inman Sharp 


CONDITIONED REPREX TREATMENT OF CHRONIC ALCOHOLISM. 


among methods of treatmett today, its development and correlation with personality facto 
by Walter L. Voegtlin 


INSTITUTIONAL FACILETIES FOR THE TREATMENT OF ALCOHOLISM. 
parative differences, in drinkin @gawith the last century, new establishments and methods of 
treatment, lack of trained . by E. H. L. Corwin 


ALCOHOLIS#4s 1s.A A diseussion by tl he Chairman of ke A. M.A.’s Committee 
on Alcoholism. by Marvin A. Block, MD., ‘gents 


I AM THE WIDOW OF. AN ‘ALGOHOME. ™f articles combined, by Virginia Conroy, 


16 pages, 20 cents ’ 


HOW EXPERTS MEASURM DRUNKENNESS.. in actual court- 
room case. by H. A. Heise, 8 pages, 15 cents =~ Wa 

BARBITURATES, BOOZE AND OBITUARIES. A disc ussiow 4 he angers of mixing 
alcohol and barbiturates. by Donald A. Dukelow, 4 pages, 10 gents ‘ 


TWELVE STEPS FOR ALCOHOLICS, A frank Rise “sion of the meaning of an alcoholic 
behavior. by Richard Lake, 6 pages, 10 cents y 


address requests to... 


ORDER DEPARTMENT 


AMERICAN MEDICAL ASSOCIATION 
535 NORTH DEARBORN STREET, CHICAGO 10, ILLINOIS 
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other pamphlets available 
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HERNIATED DISK 
Radiographs—before surgery. 
(For photographs of surgery—turn page.) 


Routine lateral radiograph shows loss of normal 
lumbar lordosis, also spur formation. 


Recording 
invisible... 
and visible 


How radiography and photography com- 
plete the picture... help to accelerate 


medical progress. aiding diagnostician. 


surgeon, teacher and student. 


Here on this prige ind the paige following you 
see highlights of an operation for the correction 
of a herniated intervertebral disk. First. radio- 
wt iphs that aid neurosurgeon and orthopedist 
help eutde the surgeons fingers... 


then. color photographs ol the sureery. 


Lateral radiograph (patient supine) with 
opaque oil in subarachnoid area shows 
anterior filling defect at the L4-5 disk space. 


AP and oblique views show lack of filling of the nerve 
root sheath at L4-5 disk space. 


The complete preture Im tluable lo medical 


progress. Radiographs and photographs work 
together to show what was seen and done. Sueh 


illustrations can be reviewed again and again 


months. vears later conferences, class 
rooms. and lecture halls: and they ean be 


reproduced in textbooks and journals 


Phe cost? Small considering the 


value of the documented results 
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HERNIATED DISK 


Photographs—surgical procedure. 


4 


Incision. Muscle stripped, showing lamina Ligamentum flavum removed and 
and interlaminar spaces. dura exposed. 


Nerve root retracted; disk sequestrum 
spontaneously. 


Disk sequestrum being withdrawn. Final closure 


For Radiography: Kodak Royal Blue Medical N-ray Film and Kedal 
Processing hemieals meet the most exacting require nents 


ire ways dependable noiform. Quality-controlled rigidly tested 


[hres re made to work logether 


For Color Photography: 
Films for miniature and motion 
cameras: Kodak Ehtachrome Filmes and 
Kodak Ektacolor Films for sheet-tilm 
cameras: Kodak Ehtachrome Films fon 
roll-filmand miniature cameras: 
Films for roll-flm cameras and cameras 
iecepting No, film, Kodak color 


rate rials are also avatlable. 


Order hodal products from \outr dealer. 
Kodak photograph products from Kodak, photography dealer, 


Kodak. EASTMAN KODAK COMPANY, Medical Division, Rochester 4, N.Y. 


TRADE MARK 


\ 
ee a Dura retracted, exposing flattened nerve root. extrudes 
fr 
; 
> 
| 


¥ 
i 
Le 
ig 
po 


: a 
4 
iy 
ap 
4 
4 


[ 


mtegrate 

your knowledge 
by reading these 
related specialt 
journals... 


<4 veld 

PATHOLOGY 


A. M. A, 
Archives 
of 
INDUSTRIAL 
HEALTH 


A. M. A. 
Archives of 
INTERNAL 
MEDICINE 
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Designed to save 
you hours of reading 

time through visual pres- 

entations . . . to provide you 

with timely tips every month... 

to place useful information at your 
finger tips, leaving less information 
on your reference shelf. 


A. M. A, 
Archives of 
DERMATOLOGY 


Write for subscriptions to: 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 
Chicago 10, Ill. 


Dept. (PATH.) 


CUSTOM MADE 


RUBBER ILLEOSTOMY 
COLOSTOMY APPLIANCES 


e CHEMICALLY TREATED TO HELP 
ELIMINATE ODOR. 
e CEMENTED TO BODY WITH OUR 
SPECIAL ADHESIVE CEMENT. 


For information write to: 


GERARD PRODUCTS 


Dept. A 
7875 Oakleaf Ave., Elmwood Park, Chicago 35, Ill. 


Sleeplessness 


and what to do about it 


TS 
SO YOU CAN'T SLEEP? 
by P. H. Fluck 
8 pages, 15 cents 


SLEEPLESSNESS AND WHAT TO DO 
ABOUT IT by Donald A. Laird, Ph.D. 
8 pages, I5 cents 

ROADS TO RELAXATION 

by Joseph L. Fetterman, M.D, 

4 pages, 10 cents 
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for dependable, 


a dosage form 


for every type 
of 
pain 


FOR PARENTERAL USE 
5% solution (50 mg. per cc.) 
Ampuls of 0.5 cc. (pediatric) 
Ampuls of 1 ce. 
Ampuls of 1.5 cc. 
Ampuls of 2 ce. 
Vials of 30 cc. 


10% solution (100 mg. per cc.) 
Ampuls of 1 ce. 
Vials of 20 ce. 
Disposable syringes of 1 cc. 


Demerol with Scopolamine (50 mg. 
Demerol HCI and 1/300 grain 
scopolamine HBr per cc.) 

Ampuls of 2 ce. 
Vials of 30 ce. 


Demerol with Atropine (50 mg. Demerol 
HCl and 1/300 grain atropine 
sulfate per cc.) 

Ampuls of 2 cc. 


FOR ORAL USE 
Tablets of 50 mg. 


Tablets of 100 mg. 


Elixir, nonalcoholic 
(50 mg. per 5 cc. teaspoon) 
pleasant banana flavor — especially useful 
for children 


Powder, vials of 15 Gm. 
A.P.C. with Demerol tablets, scored tablets 
containing 200 mg. (3 grains) aspirin, 
150 mg. (212 grains) phenacetin, 
ee 30 mg. (2 grain) caffeine, 30 mg. 


Demerol (brand of meperidine), 
trademark reg. U.S. Pat. Off. 
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